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( AORRECT handling and storage of your volatile 
hydrocarbons will reduce evaporation loss and protect 
quality. No vapor can escape from a Hortonspheroid as long 
as internal pressure does not exceed the pressure relief valve set- 


ting. They reduce evaporation losses caused by breathing, filling 
boiling and cut down corrosion and fire hazard. 
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Examine the filling of a 


and get the whole story 


On an average, the price of a cooling tower is based 30% on the 


mechanical equipment and about 70% for lumber and fabrication. 





For example, in a Cooling Tower costing $200,000, the mechanical 
equipment will amount to approximately $60,000 and the tower 
structure about $140,000. Of this $140,000 about 30% (or 
$42,000) consists of the filling (grid decks) inside the tower which 


breaks up the water for greater exposure to air. 


The filling is in reality the heart of the tower and its design and 
construction is of utmost importance. All Fluor Tower filling is mill 
cut and assembled into grid panels, 2 ft. 10° wide x 5 ft. 1142” long. 
Nine bars are nailed (with 6 penny copper nails) to three 1 x2 cross 
cleats. The bars are cut on a 25% bevel from | x 3 boards; each bar 
averages 1” x 142”. Grid panels are strong enough to support three 
200 Ib. men and are actually used as scaffolding during tower erec- 
hat aalgengerenhpedeayerndeve earings tion and inspection. You get more years from a tower with this kind 
made from the highest grade redwood lumber 


of filling. 


100 clear all heart redwood —the finest cut of 





the log. Clear all heart redwood is free from defects 
and sapwood and under normal controlled water rem am, 
[C/T] 1] 


conditions will give many many years of trouble 


free service. We invite you to investigate our fill 











ing before making your selection of a cooling tower 





A 20-cell Fluor induced-draft cooling tower A 1x3 makes two bars for Fluor grid decks 
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Grid decks easily support three 200 Ib. men 
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A Quick Look 


at This Issue 


is Your Company Giving Wisely? . . . Viister, can 
you spare a million? Preposterous, you say? Not at 
all. The multitude of charitable demands upon the 
oil industry’s bank accounts and the time of its 
executives add up toa tremendous sum at the best 
and a corporate headache at the worst. How much 
should you give, to whom, and how should the giving 
he handled ? kor some money-saving answers, turn 
to page 106, 
Underground Storage Symposium... [he amazing 
growth of underground storage prompted a check on 
the status of this development. Economies is the 
answer to why this type storage has been expanded 
to the storage of jet fuels, gasoline, crude, chemicals 
and chemical charge stocks. You'll find in the three 
articles just why it is such an attractive investment 
and how some companies are going about the con 
struction. Page 108, 


Increase Heat Transfer Coefficients by Vapor 
Agitation... If you have existing heat transfer 
equipment that cannot handle the load during peak 
load periods, you may be interested in this method 
for increasing the capacity of some types of equip 
ment. Application is particularly simple if you have 
the submerged-coil type exchangers. Vapor passing 
over the coil reduces the resistance of the outside 
liquid film and gives much greater heat transfer 
For results of work done along this line, turn to 
page 117. 


Over-all Heat Transfer Coefficients . . . Young 
engineers will find the tabular data in this article on 
heat transfer coe me ients a time-saver in making pre 
corn. qaene rer calculations. The authors based 
their “guessing” on an extensive survey of the litera 
ture al on thei own industrial backgrounds 
Page 121. 


Why Prestressed Concrete in the Refinery? ... \ 
new manutlacturing technique bids fair to open en 
tirely different and far wider horizons in the applica 
tion of conerete in’ refinery construction, The old 
bugaboo of cracks caused by tensile stresses has 
been largely eliminated through a new prestressing 
technique. Here is a full report on the results ob 
tained from using prestressed concrete for storage 
tanks. The authors believe the concrete tank is better 
than steel from the standpoint of maintenance costs 
and corrosion resistance, but acknowledge that steel 
is best from the standpoint of flexibility and repairs 
problems Page 12%. 


=> Turn Page => 
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Area Supervisors Speed Maintenance . . . Thc 
creation of a new Supervisory role area supervisor 

at Esso’s Baton Rouge Refinery has worked out 
very successfully. Detailed studies showed that about 
4) percent of the maintenance manhours were spent 
on small mechanical jobs. The new lineup greatly 
improved the coordination and expediting of these 
projects. Is the system applicable at your refinery? A 
quick study of this article is sure to be worth your 
time Page 127. 


Water Problems and Their Solutions . . . Wate: 
analyses are only as important as the interpretation 
given them. In the concluding part of this handbook 
to water problems, the author discusses 15 tests in the 
light of their significance to plant operations 
Page 131. 


Producing and Distributing Ethylene . . . This im- 
portant petrochemical is one of the basie raw ma- 
terials for the industry. Most of the large-scale 
ethylene plants have a number of common operating 
problems. While this material represents the experi- 
ence of one company, a good portion of the discus- 
sion should be applicable to the operations of other 
companies. In this particular plant the ethylene pro- 
duced is pumped directly to the consumers by means 
of a pipe line operated by the producing company. 
This is a discussion of both phases of the operation. 
See page 135. 


Octagonal Foundations for Stacks and Towers. . . 
Short cut methods that make no significant sacrifice 
in accuracy are always welcome additions to the de- 
signers notebook. This article presents a novel 





NEXT MONTH... 


Gasoline Additive Symposium 


The subject of gasoline additives rates high 
on everyone’s list. The question, “Should we 
use an additive, and if so, what kind?” has 
almost as many answers as there are oil com- 
panies marketing gasoline. It's hard to find 
agreement even on how many additives should 
be used if you use additives at all. 

Since we can't bring you all the different 
answers, we have settled for three. We think 
that they represent a good cross-section of 
thinking along this line today. 


Don't miss this symposium. It'll be in the 
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method for a one-computation solution of bending 
moments and shears for various forms of loading. 
Page 141. 


Graphic Statics Solve Base Plate Design . . . lic- 
finery design poses many problems in which graphic 
methods of calculation provide speedy, accurate so- 
lutions which are always more convenient than 
analytical methods. Presented here for the first time 
anywhere is an unusual but proven method for apply- 
ing graphical statics to the design of base plates and 


anchor bolts. Page 149. 


Understanding the Chemistry of Petrochemical 
Reactions, Part 14... This is a disc: ssion of the 
basic chemistry involved in “Alkylat'-1 with Ole- 
fins.” Reaction mechanisms and factors influencing 
the reactions come in for their share of the discus- 
sion. What are the basic processes and the conditions 
used in these processes? These questions and many 
other are answered. See page 154. 


Surfactants from Petrochemicals . . . Here is a 
review of this field with emphasis on the industrial 
surfactants (or synthetic surface active agents). The 
importance of this market to producers of petro- 
chemical intermediates can hardly be over-stressed. 
Production figures, major types of surfactants, new 
developments, and new uses are all discussed. Atten- 
tion is called to the large potential market that exists 
for petrochemical-derived surfactants, Page 157. 


Hydrocarbons from Cellulosic Wastes . . . The 
synthesis of hydrocarbons from carbohydrates such 
as cellulose plant waste materials is of major interest 
because of the abundance and cheapness of these 
materials and because they constitute an inexhaust- 
ible raw material source that can be regrown year 
after year. On page 161 begins the first of a two- 
part series which brings up to date the work being 
done on this problem. 


Ne Process for Treating Spent Refinery 
Caustic . . . This aew continuous process for han- 
dling spent caustic offers these two advantages: a 
solution to the difficult waste disposal problem plus 
the production of valuable chemical by-products. The 
article offers some important data, hitherto un- 
published, on the composition of spent caustic solu- 
tions from various refinery treating steps. For profit- 
able, keep-for-my-files reading, turn to Page 165. 


Which Way for the Young Engineer? . . . You are 
a fledgling engineer, ready for a job. You have an 
offer from a large company, another from a smaller 
concern. Which should you take? For a different ap- 
proach to an oft-posed problem, turn to page 234. 


Suggestion Systems Are Incentive Plans .. . -m- 
ployers are depending more and more on employes’ 
suggestions. Here is a store-house of money-making 
ideas open to any employer who offers the right 
incentive, Page 243. 
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Keep an Eye Out for a very important symposium which will appear in 
the August issue. In 12 fact-packed pages, you're going to find the real 
inside dope on the pre-ignition problem and the role of additives. If 


you've been worried about the problem, stand by for the answers! 


* * * 


Something for Nothing is the promise of the prepaid postcard enclosed 
just inside the back cover of each issue. Most of the advertisers offer 
literature of one sort or another—catalogs, data sheets, bulletins, etc. The 
majority spend a great deal of time and effort—and money— in the prep- 
aration of these catalogs to insure that they will be of real value to the 
men in the refining industry. In fact, old hands among the engineers 
learned a long time ago that manufacturers’ bulletins are a highly valuable 
source of basic data. We carry the postcard in the back of the REFINER 
to make it convenient for you to obtain copies of these catalogs. All you 
have to do is note the page number of the advertisement, turn to the 
postcard and circle that same number, and mail the card. We forward 
your name and address on to the manufacturer and you get your catalog. 
You can circle as many numbers as you wish without obligating yourself 
in any way. If you make a habit of reading the ads, and sending for those 
bulletins of interest, you can quickly build up a library of invaluable 
reference data on what is new and important. 


* * + 


Congratulations on the New Arrival. Qur Bol de Sombre, intrepid 
circulation manager, and a sweet talker if there ever was one, occasionally 
has to send tactful little reminders to the guys who check “bill me later” 
on their subscription blanks. One of his customers penned this note on 
de Sombre’s reminder: “/t was a boy! 91, lbs. Thanks for waiting!” Bob. 
proud father of two beautiful little gals, was mighty happy to wait. 


* * * 


Definition of an executive, according to a speaker at the recent WPRA 
meting in Wichita, Kas.: “An executive is a man who goes around with 
a worried look on his assistant’s face.” 


+ * 7 


Ads Tell Interesting Stories. Some very interesting facts are being put 
into a series of advertisements sponsored by Cities Service and currently 
running in Petroceum REFINER. That Ass, Asphalt and Armenian ad 
vertisement in the May issue antedates any information we have ever read 
on petroleum transportation. 

t * . 


No ‘Gentlemen's Agreements’? A recent news release from the National 
Society of Professional Engineers says that this group, at its recent national 
meeting, passed a resolution opposing “Gentlemen's Agreements.” These 
agreements are made between the top managements of various companies 
and amount to a no-raid or hands-off policy. They provide that no employer 
will consider the employe of another company in the same general field ot 
geographical area until the employe has first severed all connections with 
his immediate employer. In my opinion, the action of the NSPE was well 
taken, since these agreements impose an artificial (and perhaps immoral) 
restriction on every engineer’s inherent right to better himself in the 
pursuit of his profession. 


—~Bob Ph lips 





CATALYST CONTAMINATION 


IS LIQUID CARRY OVER- | CURED BY 


1 ae REMOVING ENTRAINMENT 
Limiting Your Production? IN DISTILLATION UNIT 


] To Equipment Costing $15,000 
Affecting Product Purity : Pays Out In Under A Week 


Cuttin g Into You mT TITEAEE For Large Southwestern Refinery 


It was not a difficult problem to trace 
IF S0-GET ile FACTS ON the cause of mounting catalyst losses 
ME MIST ELIMINATORS! to a cat unit feed so poor in color that 
it was essentially black. Entrainment of 
liquid from the bottom of the still col- 
umn could be the only answer. 


Here was a situation where a Metex Mist 
Eliminator would remove the entrain- 
ment but what else might happen? 
Would this knitted wire mesh separator 
cause excessive pressure drop? How 
quickly would it become plugged by coke 
deposits and make the column inoper- 


Liquid entrainment need no longer 
able? 


be considered an unavoidable nui 
pres in gong a dogo ry : Sees Calculations by one engineer showed 
ore and more engineers are finc ; 7 : : 
~aasgeenyoornon- th 8 venta real h that the total cost of installing a 25-ft 
om experience ese Ani i . ; 

oo pean P ” ; =| diameter Mist Eliminator, including de- 
e mesh entrainment separators aed 2 eo heya : thi 
enentiee “Gieee ont” o i ' : rs : signing and erecting supports within the 

any e ) rp e€ F ' bs & ie 

: - still, was approximately $15,000 — less 

ment (see diagram) and permit Section of a METEX MIST ELIMINATOR, opened to ’ f nek’ otal | After c 
show construction. They can be made of practically than a weeks Cata yst r0SS. Alter con- 
unwanted —and often contaminat any metal, to combat corrosion, Factory cut to fit siderable study the decision was made, 

‘ ‘ : « al- ‘ 
ing — liquid vessel dimensions and contour, there is no limit to and the Mist Eliminator installed during 

4 a. 
the size in which they can be obtained, the next routine turnaround. 


the gas to pass on, freed from the 


When the first run of cat unit feed came 
from the remodeled crude distillation 
unit, it was crystal clear and water 
white. Throughout the normal run no 
differential pressure across the screen 


METEX MIST ELIMINATORS can be easily installed in new or existing 
vessels. They require no special housings, equipment or power—and need no 
servicing or attention. They function over a wide range of velocities with a 
pressure drop usually so low it cannot be measured. Users report efficiencies of 


99% and more 
was found 


The problem was solved. Catalyst losses 
METEX Mist Eliminators can be used wherever the problem of liquid entrain . . 
dropped sharply. And the Mist Eliminator 


ment exists. By effecting complete removal of liquids, Mist Elimindtors 5 
contribute to more efficient and economical proc ssing in such vessels as has paid for itself in a matter of days. 


Have you really analyzed your entrain- 


* VACUUM PIPE STILLS * EVAPORATORS * COMPRESSORS ment costs, and checked the savings a 


® FRACTIONATING TOWERS ¢ ABSORBERS ® SEPARATORS Mist Eliminator could make for you? 


Perhaps you are losing valuable end 
* KNOCK-OUT DRUMS ® SCRUBBERS ° STEAM DRUMS oll 8 : 
products in the exhaust stream. Perhaps 
- you have a nuisance contamination prob- 
hen a gas is generated in or passes through ’ ‘ le Dont — " a aT 
a liquid (1), it carries with it on leaving the t lem Perhaps the entrainment created in 
Write TODAY Sutface (2), droplets of entrained liquid. Fipyumm one vessel is causing trouble in a subse- 
for free catalog These droplets are carried upward by the . ye ) : . al = 
Can, sthien Gon cheats 600. An te ane amine quent operation. For entrainment is an 
information and changes direction in passing through the pad inevitable result of most processing and 
enginerring data the droplets are impinged on the extensive wm 4 refining operations. 


Or . 
fell us al wire surface Here the droplets coalesce 


our SPECIFIC P . . 
euteaiummens forming large drops of liquid which break be ee Metex Mist Eliminators perform just 


probles away (4) from the pad and fall back through “fj - a 
Prerre. § ee uae stream. Tie ges (5) passes on, freed ot one function—and they are doing it in 


liquid entrainment. more and more refining vessels every 
day. They remove liquid entrainment— 


YVV¥ . a oo . SREY 0.08, : 
¥ YY y g Sy x) X ¥ x x x %} efficiently and economically — wherever 
x) vY : : ; 
xs KH 4:0.0.0.0:0.0.0,0.0.0.0,0.1 , *,@ it may occur. 
METAL TEXTILE CORPORATION Why not write today for more informa- 
tion on Metex Mist Eliminators. Or 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY better yet, send data on your particular 
entrainment problem. We'll be glad to 


ry 
SESE EKER RLY eee ; PO > have our engineers check this, and send 
you our recommendations and sugges- 
Roselle, New Jersey tions. (Adv.) 
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Do YOU have.an. iu: £ 


‘Problem? 





.e- then you'll be interested in this application of 
WILSON-SNYDER Type ES Centrifugal Pumps 


Near Ulysses, Kanss.s, engineers of the Stanolind 
Oil and Gas Company decided that the most practical 
way to secure underground storage facilities for petro- 
leum products would be to dissolve and wash out exist- 
ing salt formations. 

The unit pictured above was installed to handle this 
“wash-out” operation. 

It consists of a Wilson-Snyder 3 x 1 x 13 Type ES 
centrifugal pump, rated at 500 gpm fov a 693 foot head 
(300 pai) at 3550 rpm. 

The pump is driven by a Waukesha 6-WAKU engine, 
direct-connected through a speed-increaser. 

The entire assembly is mounted on a skid base and 


can be moved from one location to another as the pr: - 
gressive stages of this operation may require. 


WHEN YOU ...have pumping applications that require depend- 
able performance, refer your problems to “Oilwell” —pioneers in 
the manufacture and application of pumping equipment. 


Orit WEAL SUPPLY 
DIVISION 
UNITED STATES STEEL CORPORATION 
TEXAS jan gpa CALGARY, CAWADA 


ce HOUSTON, TEXAS 


LOS ANGELES, CALIF 


TWLSA, OXLA.,. 





Which of these 22 tube steels will give you 
maximum tube life per dollar? Ask the experts! 


OR every high temperature application, there’s one 
tube steel that gives you the best life-cost ratio. One 
This month's report is on: steel best answers your particular set of temperature- 
2% CR.-MO. snentinedianienadindae conditions. That's why the 
Timken Company makes the 24 different high tempera- 

Has intermediate corrosion resistance in combina- ture steels shown in the box at left. 
tion with good creep strength and fair resistance to To find the one best steel for each of your applications, 
oxidation. For use at temperatures up toj1200° F. in ask the Timken Company metallurgists. They're experts. 
cracking coils, reforming units, heat exchangers, They know how to balance the various factors against 
vapor line and hot oil piping, and return-bend forg- cost—and recommend the analysis that gives you maxi- 
ings for oil heaters. mum tube life per dollar of cost. They've been doing it 
ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS for 20 years. And remember—regardless of analysis, you 
Sicromo $S_— 18-8 Ti get uniform quality in every Timken® tube because we 


— ~_ Lge rigidly control quality at every step from melt shop 


Sicromo 9M 25-12 through final inspection. 
| 4-6% Cr.-Mo. 18-8 Stainless 35-15°° Put our “RSQ”—Research, Supply, Quality—to work 
hep Ce-Mo, 4-6% Cr-Mo,-Ti. 18-8 Cb 16-25-6°° on your tube problems. Ask the experts! The Timken Roller 
anak on oaiatinn experimental basis only, Bearing Company, Steel & Tube Division, Canton 6, 
F Ohio. Canadian plant: St. Thomas, Ontario. Cable ad- 
dress: ““TIMROSCO”. 
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DIMEN 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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r Strength at Lower Cost 
loy Piping Systems 


WELDING FITTINGS 


Serve NEW 
Marcus Hook Refinery 


This well-ordered maze of steel piping and fractionating towers is 
Sun Oil Company's new petrochemical plant, located at the 1,900-acre 
Sunoco refinery at Marcus Hook, Pennsylvania. It produces aromatic 
chemicals for the synthetic rubber, plastic, detergent and other 
industries 

As added insurance against breakdown in the flow of these vital 
materials, Sun Oil Company chose sturdy, dependable KEY-KAST 
Welding Fittings to serve the piping system in this ultra-modern 
$15,006,000 plant 


WRITE TODAY for new Bulletin 


. 


\ KEY-KAST FITTINGS ARE IN LOW AND INTERMEDIATE 
AVAILABLE IN EVERY ALLOYS AND VARIOUS 
SHAPE, SIZE, AND SCHEDULE STAINLESS STEELS” 


Since 1916...manufacturers and developers of 
products for high temperatures and pressures 


DISTRICT OFFICES: NEW YORK + CLEVELAND 
CHICAGO « TULSA *« HOUSTON «© LOS ANGELES 


For more data on advertised products, use Readers’ Service Cards, last page 





This MARLEY Cross-Flow has 
no secrets from the operator... 


Open gravity distribution is one of the exclu- 
sive design features of Marley Cross-Flow cooling 
towers that makes them so “easy to live with” ~— ‘ 
and so economical to operate. 4 sin le 

Is the water loading correct in every basin? Is eee q 
the water flowing freely to every part of the tower 
fill? Are the basins clean? One glance and the | t | 
onerator of a Marley Cross-Flow has all the q ance e S you 
answers, And he takes that glance while making 
his inspection from a safe walkway. There is no | 
need to subject himself to the hazards and dis- Ww ere you etan e 
comfort of climbing into the tower to ascertain 
conditions. 

If a change in water loading is desired, the valve 
is at hand and the variation in flow is visible. 
Since no pressure is required, increase or decrease 
in flow will not impair operating efficiency. No 
part of the fill will be starved; no part of the fill 
will be flooded. 

Should a basin require cleaning, it is the work 
of minutes to shut down only the basin needing 
attention, clean it with complete safety and restore 











it to operation. 


Open distribution and many 

other advantages of Marley Cross 

Fldw Cooling Tow2rs are explained in Marley's 
new 32-page bulletin CF-54. 


WRITE FOR FREE COPY TODAY! 
The Marle y Company 


Feunder-Member Cooling Tower Institute Kansas City, Missouri 


For more date on advertised products, use Readers’ Service Cards, last page PerroLeumM REEINER 
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BETZ « A Great Name 
In Water Conditioning 


® Unusual title for a professional engineer? 
Perhaps so. Here’s what we mean. 


Actually, our activities are by no means 
limited to the regular chemical conditioning and 
control of boiler and cooling water. Take the 
Betz Consulting Division, for example. 


Here is an entirely separate unit, staffed with 
chemical, mechanical and sanitary engineers, 
qualified through years of experience to make 
unbiased recommendations for the solution of 
problems involving the external conditioning 
of industrial and municipal water supplies... 
and for treatment and disposal of indus- 
trial wastes. 


Many, if not most water or waste treatment 
problems are individual in character. They 


require study by specialists in order to reacha 


PerTROoLEUM REFINER 


solution that is both operationally and economi- 
cally sound. Such studies made by the staff of 
the Betz Consulting Division have saved much 
effort and productive time for hundreds of 
plants across industry. How can this important 
Division of Betz completely-integrated water 
conditioning service assist you? 

W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. 

In Canada: BETZ Laboratories Limited, 
Montreal 1. 





@ 


r 























CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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This Well Known Billings, Montana, Refinery 


veces A. P. GREEN CASTABLE 


. 


f jeg Be e 
w..- *) in the Regenerator of its 


SK-7 and KS-4 were used to form a compact monolithic 
lining in the regenerator of this cat cracking unit at 
Billings, Montane. In operation over two yeors ... it is 
giving excellent service. 


4 Pp Green 
REFRACTORY 
PRODUCTS 

4 ‘ rm 


A. P. GREEN FIRE BRICK CO. 
Mexico, Missouri, U. S. A 

In Conada 

A. P. GREEN FIRE BRICK CO., LTD 

Toronto !5, Ontario 

Distributors in the Principal Cities of the World 


For more data on advertised products, use Readers’ Service Cards, last page. 


Cat Cracking Unit 


SK-] and KS-4 offer 


4 Outstanding Advantages... 


]. Cuts construction time and labor costs. 
2. Reduces rebound loss. 
3. Is adaptable to a variety of installations. 


4. Results in linings with balanced character- 
istics of poured castables. 


A. P. Green SK-7 and KS-4 are two great new 
castable refractories, offering all the advantages 
of ordinary castables and, in addition, may be 
“gunned” in place by means of a cement gun. 
This fast, simple method of installation lowers 
construction and maintenance costs. 


SK-7 and KS-4 were designed for use in combina- 
tion. They form a composite monolithic lining and 
are the answer to the demands for castable 
refractory and insulating castable linings for un- 
usually shaped equipment — the contour of which 
does not lend itself to the application of normal 
pouring castables. 


For detailed information concerning these 
castable refractories, wrife the Engineering 
Department of the A. P. Green Fire Brick Com 


pany.. or call your local A. P. Green Distributor 
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HIGHEST CONVERSION 
RATES 
IN REFINING HISTORY! 


Extensive commercial operation of Houdriflow 
Catalytic Cracking units has proved that they 
achieve conversion rates previously unob- 
tainable. A west Texas Houdriflow charging 
heavy vacuum gas oils has exceeded 90°% 
conversion of the charge stock—a world’s 
record. Only 3 to 4 percent of the original 
crude remained higher boiling than the 
Houdriflow charge stock. 

In addition to record-breaking cracking 
efficiency, Houdriflow units have shown ex- 
ceptional mechanical reliability. Turnarounds 
of units which have been on stream over two 
years have revealed minimum maintenance 
requirements. 

A request on your letterhead will bring you 


a new brochure describing the Houdriflow 


process in detail. Flow diagrams and eco- ) : 
nomics are included. | 


PROCESS CORPORATION 


28 
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Above: MULTI-LAYER shell course scarfed for 
welding, reveals layers wrapped and welded 
cround inner corrosion-resistant cylinder. 
Upper left: MULTI-LAYER urea autoclave, 52 
feet long, 25 inches inside diameter, 3.35 
inches wail thickness. Working pressure: 
3150 psi tested to 6300 psi. 


MULTI-LAYER syn- 
thetic converter, 
showing corrosion- 
resistant inner cylin- 
der. 26 feet long, 45 
inches inside diam- 
eter, 5.9 inches wall 
thickness, weight: 
151,900 pounds. 
Working pressure: 
3150 psi tested to 
6300 psi. Working 
temperature: 700°F. 


| MULTI-LAYER MEETS 


The designer's answer to higher 
pressures, temperatures, and more 
critical corrosion problems. ..with safety 
As processing problems become more acute, A. O. Smith 
MULTI-LAYER construction of vessels and heat ex- 
changer shells becomes more and more important to 
equipment designers and buyers. 


Future requirements of processors are being solved with 
this time-tested design. MULTI-LAYER inherently satis- 
fies all of the conditions of modern operation: extreme 
pressures, elevated temperatures, critical corrosion. 


For more data on advertised products, use Readers’ Service Cards, last page 


Because MULTI-LAYER construction consists of wrapping 
and welding successive concentric layers of relatively 
thin steel plate around a central, pressure-tight cylinder, 
no size or weight limitations are imposed, making it 
possible to design the vessel to fit the requirements of 
the process. Since the inner cylinder is pressure-tight, 
load-bearing layers are provided with vent holes to pre- 
vent damage from over pressure and to serve as auto- 
matic safety and warning devices in the remote event of 
runaway overload. In »pplications, involving hydrogena- 
tion, venting prevents embrittling attack on the load- 
bearing layers. For corrosive service, the inner cylinder 
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Inter cooler (heat exchanger) with U-tube construction, being tested before shipment. Operating pressure: 2500 psi. 


CHALLENGE of FUTURE 


is fabricated of lined or clad plate, alloy steel or non- 
ferrous material to meet the processing condition. 





Through research + ...@ better way 


Bigger batches to effect economies and meet competition 


in an expanding market can be planned. Advanced proc- 
essing methods can be implemented. Our own designers, 
engineers, and research staff will welcome opportunities 
to assist in adapting MULTI-LAYER vessels and heat no? 


exchangers to your needs. ee FE OR Be ee 


Send for MULTI-LAYER Bulletins: V-52, MULTI-LAYER Vessels and sry 9 mmo 
Manufacturing and Assembling, and V-53, MULTI- MILWAUKEE * HOUSTON 
LAYER Engineering for Safety. Licensee in Canada: John Inglis Co., Lid., Toronto 


For glass-lined process equipment, contact GLASCOTE PRODUCTS, INC., Cleveland 17, Ohio— A new A. O. Smith Subsidiary 
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MASONEILAN 
Level Controllers Rated Up to 2500 Ib ASA 


Mason-Neilan offers 14” and 32” range 12000 
Series Controllers, in all flanged external 
chamber models, rated at 1500 and 2500 Ib 
ASA. Cast carbon steel chambers are normally 
supplied, but other castable, weldable materials 
are also available. 

For side connections, bosses are provided 
and located for flexibility in meeting mounting 
requirements. Standard side connections are 
welding neck flanges welded to the bosses. 
Other types such as high pressure lens ring and 
welding ends may also be used. 

The location of the bosses provides for four 
instrument orientation positions. Since these 
chambers are of the integral type (12000W 
Series) orientation must be predetermined and 
specified. 

Complete details on these and other 
Masoneilan Level Controllers will be sent you on request. 


S (AL Wie 
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MASON-NEILAN REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago «+ St. Louis « Tulsa + Philadelphia « Houston + Piusburgh + Acianta + Cleveland 
Cincinnati + Detroit + San Francisco + Boise + Louisville + Salt Lake City + El Paso + Albuquerque + Odessa + Charlowe + Los Angeles 
Corpus Christi « Denver + Appleton + Birmingham + New Orleans + Dallas + Seattle + Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


For more date on advertised products, use Readers’ Service Cords, last page 
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This short hav! moving job cuts furnace down-time from 3 
months to 6 weeks. With the Lummus portable heater method, 
the new oil heater is built on skids near the old one. When 
construction is completed, the old heater is shut down and 
dismantied (Picture 1). Then the new one is quickly moved 
in place on the original heater site (Pictures 2, 3 and 4). 





furnace for inspection. Installation costs are cut, too, 
because these lightweight brick can be cut, drilled or 
shaped with ordinary. woodworking tools. What’s more, 
these lightweight brick may be supported or anchored 
with ordinary carbon steel. There’s no need to use ex- 
pensive, heat-resisting alloys. 


Moving a 900 ton oil heater is no cinch, but it’s a lot 
easier than budging one that weighs 1500 tons. This 
600 ton difference stems from the use of lightweight 
B&W Insulating Firebrick in place of ordinary heavy 
firebrick in this portable oil heater. 

Simplifying the moving job is only one of the ad- 
vantages of B&W Insulating Firebrick . . . one more 


hy The Lummus C ified this light- 
weight brick for many portable hester intallatons. BABCOCK 
& WILCOX 
2 “A 


Of even greater importance is the fact thet B&W 
IFB store and conduct less heat. Thus they cool off fast, 
reduce down-time, make possible quick access to the 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick + B&W 80 Firebrick * BAW Junior Firebrick * B&W Insulating Firebrick 
B&W Refractory Castab‘es, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... ' 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers... Fuel Burning Equipment ... Pressure Vessels... Alloy Castings 





July, 1954 PerroLeuM REFINER For more data on advertised products, use Readers’ Service Cards, last page 





Extraction unit and piping insulated with “Featherweight” 85% Magnesia. Sabrooke Plant, Rockford, Iil., of 
the Central Illinois Electric and Gas Co. Insulating Contractor: Standard Asbestos Manufacturing Co., Chicago 


BEFORE YOU INSULATE, INVESTIGATE 


The Sabrooke Plant of the Central Illinois Electric and 
Gas Co, (illustrated) is typical of the thousands of 
installations where “‘Featherweight” 85% Magnesia 


effic iently conserves heat 


“Featherweight” 85% Magnesia has for years—more 
than 60--effectively fulfilled the needs of schools, hos- 
pitals, hotels, apartment and office buildings, power 
plants, factories—wherever efficient conservation of 


heat is of importance. 


“Featherweight” 85% Magnesia is more than efficient. 


85% MAGNESIA 


It cannot burn and will not corrode because it is 
inorganic. It is light in weight and structurally stable. It 
is made in simplified thicknesses for pipe installations, 
so that each size and thickness will fit over or into 
another size and thickness. This is important where two 
layer thicknesses are desired and for reducing inventories. 


If your company has ap insulating problem, the chances 
are that “Featherweight’’ 85% Magnesia can help you 
save heat, save money! Your K&M distributor is an 
experienced applicator who will gladly give you more 
information, or write directly to us. 


KEASBEY & MATTISON company. AMBLER + PENNSYLVANIA 


Nature made asbestos... Keasbey & Mattison has made it serve mankind since 1873 


For more dota on advertised products, use Readers’ Service Cards, last page 
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Packaged Compressor Plant re arene 


Wai} ' 











empresasor plant is complete with two Beaird-Ingersoll-Rand 6SVG “ah gaa engine driven compressora, Young radiatora and 


quipment and controls, Other sizea from 110 h.p. to 660 h.p 


Operating Profits Increased — 


PACKAGED COMPRESSORS OPERATE GAS LIFT...CONSERVE FLARE GAS 


SEABOARD OIL COMPANY designed their Plymouth Designed into Beaird’s flexible packaged com- 
compressor station to meet rapidly increasing pressor is an automatic speed control to adjust 
gas lift requirements and to convert to profits for variations in the rates of gas production. The 
1,500,000 cubic feet of gas being flared daily. #1 unit is operated at constant speed while the 
speed of the #2 unit is automatically increased or 
With an eye toward future development of the decreased to maintain a constant suction pressure. 
field two Beaird-Ingersoll-Rand packaged com- 
pressors were installed. These units have a com- 
bined capacity of 3,140,000 Std. cu. ft. of gas per 
day when operating with suction at a constant 
pressure of 28 psig and discharging at 750 psig. 
Necessary controls are incorporated in the design 
to operate at discharge pressures ranging from Beaird packaged compressor plants are also 
750 psig to 1000 psig. There is ample capacity adaptable to gas boosting, repressuring, air com- 
for gas lifting and the delivery of excess gas into pression, refrigeration, pipeline testing and other 
the sales line. services in the field where gas is compressed. 


A plus feature of the Plymouth station is its 
automatic operation. Built-in controls guard the 
plant day and night against sudden changes in 
operating conditions. The entire installation has 
required no additional personnel. 


Let us show you how a Beaird-Ingersoll-Rand packaged compressor plant can be designed to meet your requirements. 
bh J. B. BREATRD COMPANY. EN 


j - 7 "™ 
Shreveport, Louisiana sles & * (a 


PACKAGED CAST STEEL pressure ANHYDROUS AMMONIA LP-GAS SYSTEMS 
MACHINING MANUFACTURING ‘STEEL WAREHOUSE COMPRESSOR PLANTS HTTINGS BU” STORAGE EQUIPMENT 





BEAIRD Cast Steel Fittings 


Fittings 


That's right ... Beaird has a complete stock of standard fittings 


available to meet demand! 


Now, you can avoid costly delays and downtime by requesting DIRECT SHIPMENT thru 


your supply house or by calling us direct! Fast delivery on special fittings too. 


large assortment of patterns. 


.. from our 


Speed up ordering by using the handy selection charts and figure numbers in Beaird’s new 


Catalog No. 153... write for your copy today! 


Beaird also has complete facilities for manufacturing special items to your specifications. 


Why Beaird 
fittings 
are known for 
their true 
fit and high quality 
/| the world over 
sf 
Gasket Faces Machined with Fine 
Phonographic Finish 


Flanges Fully Backfoced 


bik J. BL BEATRD COMPANY. ING. 


PACKAGED CAST STeR 


MACHINING MANUFACTURING STEEL WAREHOUSE COMPRESSOR PLANTS FITTINGS 


Shreveport, Louisiana 


Bolt Hole Circles and Flange 
Circumferences Concentric with Bore 


ANHYOROUS AMMONIA LP. GAS SYSTEMS 
EQUIPMENT 





REFINERY 
PROCESS 


Maximum interchangeability, extra-heavy wall thicknesses, 
extra-low NPSH requirements and extra-rigid case-frame 
construction make Peerless Type PR and PRS pumps ideal 


for refinery process services. Furnished in a complete range PACKING GLAND 
of sizes, these Peerless pumps cover nearly all your pump p 

needs. The option of adequate water-cooling jackets and CONSTRUCTION 
water-cooled stuffing box or mechanical shaft seal design, 

plus heavy duty shaft with carefully balanced bearing design, APPLICATION: 

are other features of this Peerless line of refinery process Liquids handled: hot oil, hot water 


pumps. Many sizes are available from stock propane, butane and all petroleum 
hydrocarbons, process liquors 
Dowtherm, and numerous chemical 
CAPACITIES: solutions. Designed to .operate 
up to 1000 gpm 
OPERATING HEADS: 
up to 675 feet 


TEMPERATURES: i YPES : 


Type PR (Packing gland 
construction) up to 850° F; Type 
PRS (Mechanical Shaft Seal 
construction) up to 250° F. packing gland construction 


CASE PRESSURES: Type PRS is mechanical shaft seal 
up to 600 psi 


with minimum available NPSH 


Two basic pump types. Type PR is 


construction. Both types are 
available in end- or top-suction 
top-discharge designs Horizontal 
electric motor drive is standard 


other types of drive available 


ADVANTAGES: 


Center-Line-Mount design maintains 
alignment at any temperature 
Heavy-duty construction throughout 
Spacer type coupling permits 
inspection or repair without 
disturbing piping Liquid end can 
be furnished in cast iron, bronze 
carbon steel, stainless steel or 


other materials as required 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corr 


301 West Avenue 26 
Los Angeles 31, California 








TYPE Pes 


MECHANICAL SEAL CONSTRUCTION 


Please send us copy of Peerless Type PR Pump Bulletin 
No. B-1605. 


NAME___ 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 

Address inquiries to Factories at: 

tos Angeles 31, California and Indianapolis 8, Indiana 


Offices: New York; Indianapolis; Chicago; 
St. Louis; Atlanta; Dalles, Plainview and Lubbock, Texos; 
Fresno; Los Angeles; Phoenix; Albuquerque, N. M 


OT ccmntinataneeees 


STREET 


city . —_ . . STATE 
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Building any kind of a heat enclosure? 











Then be sure to call in a specialist. He's the 
‘—the 





one who has the engineering “know how’ 


one who provides the shot in the arm, 


And that shot in the arm—engineering—is the vital 


elaiclan  dallaiMetet lati cMLicmeLanlilcMlaliieliiclilelar 


Bigelow-Liptak has.a team of that kind of 
is engineered 


engineer. Every job—big or little 
to the “nth” degree. Sound engineering 
coupled with top materials and B-L's unique, 


unit-suspended construction—gives you a job 
you can be sure of . . . one that has the 
stand-up stamina for tough, every-day going... 


one that costs less in the long run 


Applications ? Whenever heat must be controlled: 


for boiler settings, oil stills, cat crackers, 
metallurgical furnaces, driers, kilns, 


' incinerators. You can get more information 
on how to give your “coming up” installation a shot 


in the arm if you write—today! 


BIGELOW-LIPTAK /o:otation 


and Bigelow-Liptak Export Corporation 
® DETROIT 8, MICHIGAN 


2550 W. GRAND BLVD. 
UNIT-SUSPENDED WALLS AND ARCHES 
Bigelow-Liptak of Canada, Lid., 7erente, Ontarie 


Iu Canada: 
ATLANTA « BOSTON + BUFFALO « CHICAGO « CINCINNATI « CLEVELAND + DENVER « HOUSTON + KANSAS CITY, MO. + LOS ANGELES « MINNEAPOLIS - NEW TORK 
PITTSBURGH « PORTLAND, ORE. « ST. LOUIS « ST. PAUL « SALT LAKE CITY ~ SAN FRANCISCO ~ SAULT STE MARIE, MICH. + SEATTLE « TULSA + VANCOUVER, B.C 
M REFINER—Vol. 33, 
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Now, for a new high in catalyst utilization! 
three new grades of Synthetic Fluid Cracking Catalyst 








Better catalyst usage, higher fluid cracking efficiency 


Based on existing fluid unit needs 


To provide refiners a better selection of fluid crack- 
ing catalyst grades, we first surveyed the industry 
to pin-point the type of fluid units operating, and 
their cracking catalyst requirements. 


This study revealed certain basic types of opera- 
tion. Accordingly, the three new grades of AEROCAT 
MS catalyst were designed to give optimum catalyst 
usage under any particular set of conditions. 


Offers you better selection for 
higher cracking efficiency 


These new grades of AEROCAT cover the entire 
range of fluid catalyst requirements. The new 
grades, representing the widest range available 
anywhere, will help you select the catalyst best 
suited to your fluid catalytic cracking operation. 
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You will certainly want to consider these grades 
in connection with your unit requirements. A data 
sheet will be mailed on request, or you may call on 
one of our Technical Representatives. 


synthetic 


Fluid 
> Cracking 


Ss Catalyst 


erocat M 








AMERICAN Ganamid COMPANY 


REFINERY CHEMICALS DEPARTMENT 


30 Rockefeller Plaza, New York 20, N. Y. 











in Canada: North American Cyanamid Limited, Toronto and Montreal 
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| 
U-BEND PALLET 


Have you tried Wolverine’s convenient 
method of palletizing either plain or 
finned U-bend condenser tubes? Here’s 
the story: Wolverine manufactures top- 
quality condenser tubes and uses your 
prints to arrange them in the exact 
order of installation for your heat ex- 
changer units. All you have to do when 
retubing is to place the disposable box- 
type pallet in front of the heat ex- 
changer and feed directly from it to the 
unit. You save on handling, storage, 
inventorying. U-bend condenser tubes 
eliminate one header sheet and reduce 


rolling in operations by one half. 


. THE StorY OF WoLVERINE ) 


FINNED CONDENSER TUBE 


Here's how to get more BTU’s per foot 
of condenser tube. It's Wolverine 
Trufin*. Its fins are an integral part of 
the tube—they're extruded —literally 
squeezed —from the tube wall. That 
means they Il stand up under the shock 
of vibration and the effect of sudden 
temperature changes. Trufin gives you 
maximum heat transfer—and can be 
bent or coiled just like prime surface 
tube. And for added convenience. 
Trufin is avaiable in four different end 
finishes: both ends plain. both stripped. 
both finned. or one stripped and the 
other plain. Wolverine also produces 


prime surface condenser tubes. 


“REGISTERED U.S PATENT OFFICE 
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PRIME SURFACE CONDENSER TUBE 


Naturally. some heat exchanger jobs 
are most economically handled by Wol- 
verine prime surface tubing. To make 
it easy to pick the right metal for the 
application, Wolverine produces prime 
surface tubing in a wide variety of 
alloys and sizes. For example. you can 
select from copper; Admiralty and in- 
hibited Admiralty; cupro nickel 70-30. 
80-20, 90-10; aluminum brass. red brass 


85°: and Muntz metal. 


THE StoRY OF WoLVERINE 


ONE-SOURCE CONVENIENCE 


In addition to the wide variety of copper-hase alloys 
available, Wolverine produces prime surface and finned 
condenser tube in aluminum and electric-welded steel. 
Wolverine’s Field Engineering Service is on tap to give 
you quick answers to problem dealing with alloys, cor- 
rosion, heat transfer, and so on. It all adds up to Tube- 
manship and convenience with a capital “C™! You'll 
find the whole story in Wolverine’s condenser and heat 
exchanger booklet. Write for our Condenser Book—today. 
WOLVERINE TUBE, Division of Calumet & Heela, 
Inc., 1437 Central Avenue, Detroit 9, Michigan. 


Wolverine Trufin available in Canada through 
the Unifin Tube Company, London, Ontario 


DIVISION OF CALUMET @ HECLA,. INC. 


& WOLVERINE TUBE 
y 


factusera of alilyy ntrol 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA SALES OFFICES IN PRINCIPAL CITIES 


EXPORT OEPARTMENT. |) EAST 40TH STREET. NEW YORK 16. * Y 
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-way 
answer 


to steam trap problems 


* This three-way combination can help lick 
your steam trap problems. 


YARWAY IMPULSE STEAM TRAP 

the steam trap that gets equipment hot in a 
hurry and keeps it hot. Small size, light weight, 
body and all working parts of stainless steel. 
Low cost, low maintenance. 


FINE SCREEN STRAINER 

with high-grade woven Monel wire screen 
that is removed with the cap for easy clean- 
ing. Rust-proof finish . . . straight threads, 
machined faces and spark-plug type gaskets 
on screen caps. 


YARWAY 


YARWAY ENGINEERING SERVICE 

32 trained YARWAY engineers working out 
of YaRway branch offices from coast-to- 
coast, are constantly helping on trap selec- 
tion, installation maintenance and operation. 
Solving your trap problems is their job. It 
will cost you nothing to call them in to 
assist you. 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 


* YARWAY IMPULSE STEAM TRAPS AND 
STRAINERS are immediately available 
from more than 250 Industrial Dis- 
tributors in the United States, Canada, 
and other countries. For name of one 
nearest you and FREE Steam Trap 
Bulletin write. . . 
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YARWAY Fine 
Screen Streiners. 
“Pelice the pipe- 
lines" in thousands 
of plents. 


impulse steam traps 


And Yarway Fine Screen Strainers 
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The Milton Roy Motor-Driven Con- 2 {BE 
trolled Volume Pump used in the tUNTROLLEO VOLUME PUMP 
inhibitor system. A full line of these 
pumps is available in capacities 
milliliters 4 
ee oe Seer HERE’S HOW THEY HELP 


golions per minute against pressures 


up to 50,000 pounds per square inch. SOLVE CORROSION PROBLEMS 


CRUDE TOWER 


Milton Roy Controlled Volume Pumps help solve a difficult 
refinery problem—corrosion—by accurately controlling the 
flow of inhibitor to processing units. These precision instru- 
ments pump low-capacity flows accurately against a head... 
protect crude units, catalytic crackers, condensers, reformers, 
accumulators, and other valuable processing equipment 
and lines. 


Milton Roy Controlled Volume Pumps are rugged... give 
the petroleum industry the dependable service and mainte- 
nance-free operation required by this stringent processing field. 
Other typical refinery applications include injecting emulsion 
breakers in crude desalting, pH control of cooling tower water, 
metering alum floc to de-oiling condenser filters, boiler feed- 
water treatment, gasoline and fuel oil additives. 


Bulletin 553, “Motor-Driven Controlled a y ra’ Supine +-ereerd = 
Volume ‘umps,” and Application Engineering , } 4 2 A apna ae, naman. rrre. cnnieees 
Dota Sheet E-54-3 give you complete infor- ~ Vy Asia, South America and Africa. 

mation. Send for your free copies. ig " 


“s 
by 
J 


COMPANY 


Manufatteing Eangineee 1315 E. MERMAID LANE + PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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upgrading “‘model T’’ fuels into high octane gasoline 


Satisfying the thirst of millions of high 
compression automobile engines is be- 
coming more and more of a headache 
to America’s refiners. 

In 1953, nearly 44 million motorists 
consumed almost 14 billion gallons of 
high octane gasoline. These premium 
fuels represent a mere 13 percent, or 
less, of the total amount of petroleum 
products normally processed from 
crude oils. 

The problem: how to squeeze a higher 
percentage of this high-test gasoline from 
petroleum, 

One solution lies in a process known 
as catalytic reforming, which applies 
a combination of chemical treatments 


to increase the yield of high octane 
gasoline from the tremendous surplus 
of less valuable, low grade fuels. For 
many refiners, catalytic reforming of 
these ‘“‘model T”’’ fuels is the difference 
between profit and loss. 


Building plants which enable refiners 
to profitably recover high octane gaso- 
line from marginal fuels is but one of 
many Blaw-Knox activities. 


Blaw-Knox designs and constructs 
many types of process units to meet 
the refiner’s everchanging product dis- 
tribution and quality requirements in- 
cluding distillation, cracking, reform- 
ing, coking, polymerization, solvent 
treating and hydrogenation, 


BLAW-KNOX COMPANY 
Chemical Plants Division / Tulsa 1, Oklahoma 


Pittsburgh 22, Pennsylvania / Chicago 1, Illinois 











. 3 Big Reasons Why 


1. GILSULATE— Easy to install 

Just pour it on, tamp it down 
and backfill. Run heat through the 
pipes (up to 520°F)...and the job 
is completed. No need to remove 
rocks from backfill; no problems of 
cramped space or multiple piping. 


2. GILSULATE—Cost Less per 
Installed Linear Foot—No skilled 
labor needed... requires no me- 
chanical sheaths, special protec- 
tive devices, or costly installation 
procedures. 


with new modern triple-zone GILSULATE® 


= + eee ae ORS -Z MY . . S _— i 

ZONE 1 ons somipton p28 4 AY SHE 3. GILSULATE— Delivers Per- 

tic coating bonded righty te pili 2M) Tie ae manent Triple-Zone Protection— 
Te 


pipe surfoce This Zone is ng A ie "y ~ nn ° ° 

waterproof and a thermal au ANyc \ MZ Yip, rhree tough, massive circular 
end electrical insulator Wr xk YW q = % | 
SVE) sheaths completely and perma- 
= gine (WZ P 

d ZONE 2 Sintered sone & Wass nently protect the pipe, cut heat 
provices excellent thermal — 7>~ : loss down to 8% to 11% of bare 
insulation under wet or dry 


conditions Zone 2 is ole £23 Ep buried pipe. Triple-zone protects 
against all buried line corrosion 


a) * 
ZONE 3 Unconsolidoted conditions: water, roots, acid, al- 
GILSULATE porticies provide ~ 7% ° ° 
quicilent Gemme! nevitien 6G kalis, bacteria, etc. 
and « high lead carrying co- 
pacity 








Fill in coupon for complete details. 





American Gilsonite C 
134 West Broadway 
Salt Lake City, Uteh 


Please send me further information on GILSULATE 





NAME 
THE TRIPLE-ZONE INSULATION 
For LIFETIME PROTECTION TITLE 
Or Hot UNDERGROUND PIPES 
COMPANY 
AMERICAN GILSONITE COMPANY, SALT LAKE CITY, UTAH 
Affiliate of Barber Oil Corporation and Standard Oil Company of California ADDRESS 
Distributors in principal cities of United States and Canada 
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| Here’s Why BS«B 
#, CLIMAX CONTROLS give such 


Only the most advanced engineering and design...the 
most modern manufacturing equipment and methods 
...the most exhaustive test procedures...and years of 
practical experience and “know-how” in the industry 
can combine te produce controls of the quality, pre- 
cision, long life, efficiency and reliability that you get 
in Climax! The excellence of BS&B Climax Controls 
has gained for them a world-wide reputation—for no- 
where in the world will you find a better line of auto- 
matic process controls...or acompany which takes more 
care and pride in their manufacture! When next you 
need control equipment for a new installation or for 
replacement purposes, be sure to specify BS&B 
Climax... you’ll be glad you did! 
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LENGTHEN LIFE 


vo) ay -N morey\ 


ACTIVATED 


ALUMINA 


Atcoa Activated” Alumina, the “old reliable” among 
desiccants, is used to dry everything from furnace atmos- 
phere to wind tunnel “air” and commercial gases. Nearly 
all of these users obtain longer service life than has been 
obtained in drying high-pressure natural gas. Here are 
some hints that will increase the effective life of Activated 
Alumina in drying natural gas, L.P.G., and petroleum 
products. 


1. Remove Contaminants 

After long periods of continued use, dust, fines or any 
water-soluble impurities such as salt, which may have 
accumulated, should be hosed out with water. Activated 
Alumina is completely resistant to action of liquid water. 
It can be reactivated and immersed again and again 
without shattering. 

Use a precontactor or extractor containing discarded 
Activated Alumina to remove contaminating material. 

Cooling action by shell-and-tube condensing units will 
coalesce the absorption and compressor oil from vapor 
phase, reduce much of the oil and reduce water content 
of the gas. 

Avoid caustic carryover. Use a mist extractor to remove 
caustic spray. 

In handling any natural gas, including underground 
storage, keep it free of oxygen so that it can be dehy- 
drated without danger of deposition of sulphur. 

2. Avoid Mechanical Damage 

Operating desiccant beds above rated capacity may 
result in excessive through-put causing turbulence inside 
dehydrator, blowing a deep crater in top of bed and 
pulverizing the desiccant. Use a baffle plate to avoid this. 
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If upward flow lifts and abrades entire bed, completely 
fill top space with ALCOA Tabular Alumina Balls. 

Design dehydrators to minimize mechanical vibration 
to prevent desiccant abrasion. 

Release pressure in such a way that gas will pass 
downward, slowly, through bed. 

If screen or support grate fails, use ALcoa Tabular 
Alumina Balls in layers of properly graded sizes, with 
small grate supporting largest balls around exit opening. 


3. Reactivate Properly 


ALCOA Activated Alumina should be reactivated to a 
minimum temperature of 350° F. Lower temperatures 
cause heavy fractions and water to linger, reduce adsorp- 
tive capacity 

Reactivate promptly after use. Reactivation gas flow 
should be in the opposite direction from dehydration 
flow. Liquid trapping should be eliminated. Reactivation 
by live steam is generally harmful to all solid desiccants 
and should be avoided. 

These hints should help you increase the service life of 
ALcoa Activated Alumina. For complete details, or 
answers to your specific drying problems, write to 
ALUMINUM COMPANY OF AMERICA, CHEMICALS DIVISION, 
717-G Alcoa Building, Pittsburgh 19, Pennsylvania. 


ALCOA 





CHEMICALS 


ALUMINUM COMPANY OF AMERICA 
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This big new Oklahoma refinery has 
used a new kind of aluminum jacket- 
ing throughout on both insulated lines 
and towers and vessels. Light in 
weight and low in cost, this new 
Childers Aluminum Jacketing cut in- 
stallation costs. It is also expected to 
cut maintenance costs. 





Childers Aluminum Jacketing is used 
here on a cross-country transfer line 
et a tlerge chemical manufacturing 
plent in Texas. This is a rugged test 
for any jecketing, but the light-weight 
aluminum used in this jacketing should 
stand up to weather and chemical cor- 
rosion it encounters. 


How 5 plants cut costs of 


jacketing insulated lines 
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Weather, wind and corrosive gases are 
not going to attack the insulation of this 
new plains-country gasoline plant. The in- 
sulation is protected by long-lasting alumi- 
num: Childers Alumi Weatherproof 
Jacketing. The management expects this 
low-cost jacketing to hold insulation main- 
tenance costs to a minimum. Other ad- 
vantages are that the jacketing went on 





Advertisement 
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quick and easy during construction; it re- 
quired no special tools or skill—no shop 
it can be taken off 
and re-used if lines are moved. Aluminum 
saves on painting and the tough 35 alloy 
used for Childers Jacketing should stand 
in highly corrosive 
industrial atmospheres. Check the advan- 
tages of this jacketing for your own plant. 


forming or cutting. 


vp for years even 


a> 
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“Good Housekeeping” is the word in this gas 
pipeline pump station. The insulated lines are 
handsomely protected by Childers Aluminum 
Jacketing, which should last as long as the plant 
itself. The jacketing requires no painting and 
very little other maintenance. It even allows the 
interior of the plant to be washed with a hose 
without harm to the insulation. The chief engi- 
neer reports: “We have standardized on Childers 
Jacketing for all our insulated lines. it is doing 
an excellent job for us and saving us money.” 


Weether-resistant. low-cost, 
easy to put on—these are big 
reasons for the growing popu- 
larity of a new jacketing, 
specially engineered for insu- 
lated lines. It is made of .006” 
thick aluminum and comes with 
or without a moisture barrier. 
It is called Childers Aluminum 
Weatherproof Jacketing. You 
can write for a free sample 
without obligation. 


Address Childers Manufac- 
turing Co., Dept. PR 21, 3620 
W. 11th St., Houston 8, Texas. 


. =a NY 
Amazingly easy to handle, Childers 
Jacketing was applied here by men 
using no more than a wooden wedge 
and a pair of pliers. Childers has 
engineering representatives in every 
major industrial center who will be 
glad to confer with you on your par- 
ticular jacketing problems. Write to 
address shown above. 
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Pebble Heater in which atunpu heat exchange pebbles have proved ideal as 
a heat transfer medium. Flow diagram shows how the continuous pebble bed 
moves from the engaging Po through reactor, preheater and chambers at a 


rate governed by a contro 


hot gases generated in the bustle-type combustion chamber. 


courtesy of Petroleum Refiner.) 





device in the engaging pot. Heat is supplied by 


(Diagram 


Pebble heaters with ALUN DU M* pebbles 


Pebble heaters are now available which 
are capable of heating gases above op- 
erating temperatures permissible in con- 
ventional tube furnaces. Low initial cost, 
high operating efficiency and the use of 
low cost gas or oil fuel are attracting 
favorable attention to these heaters for 
high temperature processing. 

For the production of ethylene, for 
example, the Phillips Petroleum Com- 
pany has installed a 30 Mm Btu per hour 
commercial pebble heater at Borger, 
Texas, following several years of success- 
ful pilot plant operation, 

In this installation, Norton ALUNDUM 
heat exchange pebbles have given excel- 
lent results. atunpum pebbles, engi- 
neered to stand up under abrasion, impact 
REFINER 
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and repeated heating and cooling, are 
prescribed as the ideal heat transfer 
medium for pebble heaters. Also, their 
high refractoriness, which prevents soft- 
ening or incipient fusion at any point 
in the pebole heater’s upper bed, keeps 
them from “bridging” together and 
causing stoppages in the moving bed. 


k’s for YOUR refractory needs 


are included in the broad Norton line of 
engineered and prescribed refractories. 
For information concerning ALUNDUM 
heat exchange pebbles or other Norton 
refractories, or for expert technical aid, 
call in your Norton Refractories En- 
gineer. Or write to Norton Company, 
Refractories Division, 466 New Bond 


Street, Worcester 6, Mass. Canadian 
Representative: A, P. Green Fire Brick 
Co., Ltd., Toronto, Canada. 


REFRACTORIES 


Engineered... iy... Prescribed 


@llaking better products. . . 
to make other products better 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
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A good book is the 
product of experi- 
ence—not its source. 
The world’s finest library on the 


petroleum industry could not furnish 
the essential ingredient of knowledge 
which is the distinguishing character- 
istic of the industry's leaders —prac- 


designed unit reflects the knowledge 
that comes of years in engineering 
and operation in the nation’s refining 
industry. On Catalytic’s staff are 200 
oil-refinery specialists. Their experi- 
ence has helped build a world-wide 
reputation for Catalytic Construction 
Company in the petroleum engineer- 


tical experience, gained ‘y mastering ing and construction field. 


tical blems. 
sie anes We would be glad to send you a 


copy of our latest folder, “It's Not 
in the Books,” describing our 
engineering services and staff. 


Only practical experience can teach 
oil refinery techniques. A Catalytic- 


—* 


CATALYTIC =. 
CONSTRUCTION COMPANY: 


1528 WALNUT STREET, PHILADELPHIA Wi iy f fay 


IN CANADA: Catalytic Construction of Canada, Limited: Z Pate 
ON-TIME...ON-BUDGET see ick: 


fer the atomic energy, chemical, petrochemical and oll refining industries: 
Economic Studies Engineering 
Plant Operation 


Project Analysis 
Construction 


Process Design 
Procurement 


34 For more data on advertised products, use Readers’ Service Cards, last page. 
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CUSTOM ENGINEERED FABRICATION 


STEEL and ALLOY PLATE 
STRUCTURAL - PIPE 


for 


Process, Oil, Gas 
Atomic Energy and 
Power Industries 
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fabrication to suit the particular needs of both 
the construction and industrial fields. Call on 
CALSTEEL for the answer to your problem! 


CALIFORNIA STEEL PRODUCTS COMPANY 


DIVIS'ON OF AMERICAN DISTRICT STEAM COMPANY, INC. 
GENERAL OFFICES: RICHMOND, CALIFORNIA * PLANTS IN RICHMOND, CALIF. & NORTH TONAWANDA, N. Y. 
District Offices: San Francisco + New York + Chicago + Philadelphia + Pittsburgh + Cleveland + Detroit - Buffalo 
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You Can Go Right Down the Line with... 
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CONSOLIDATED SAFETY RELIEF VALVES 


COMPLETE PROTECTION for personnel, the severest discharge piping stresses. 
property and equipment rates top prior- Unfired pressure vessels are absolutely 
ity in safety engineering wherever in- safeguarded against overpressures. No 
dustry must confine gases, vapors and matter how tough the conditions of use, 
liquids in unfired pressure vessels. That you can be sure of continuously reliable 
is why Consolidated Safety Relief Valves performance at the rated capacity. 

are such a common sight on processing 

facilities, pipelines, pumps and storage SIMPLE DESIGN — 25° fewer parts than 
tanks. ordinary safety valves — means that 
Consolidated Safety Relief Valves incor- Consolidated Safety Relief Valves mini- 
porate design and construction features mize maintenance and standardization 
that assure dependable tightness under problems and save in long-life operation. 


Write for complete information. 


SOLIDATED ==::-- VALVES 
REL 
Manwti A product of MANNING, MAXWELL & MOORE, INC. ruisa, OKLAHOMA 


: 3 oa 
Ml! MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, 
i ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW-BOX” AND ‘LOAD 

LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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Refinery Poison 


Salt crystals in crude oil, magnified 7OX, look like 
this. Regardless of how they look, they're potson 
in your charging stock . . . they'll evolve into 
corrosive HCI; they'll plug tower trays, conden- 
sers and exchangers; they'll salt-up furnaces and 


heaters. In a refinery, they're strictly poison. 


But salt doesn’t have to be poison 
ELECTRIC DESALTING 


keeps it out, along with non-filtrable 
solids and other impurities 





The photomicograph on the reverse of 


this page was taken as a phase of the 
Petreco research program; a program 
dedicated to a continuing battle against 
salts in crude oil, and to the elimination 


of troubles and problems derived from 





them. At Petreco we believe that these 
many years of research effort directly 
benefit our customers, and in a broad 
sense, the entire refining industry. Pe- 
treco pioneered electric desalting and 
has spent countless man hours on proc- 
ess development and improvement. 
Doesn't it stand to reason then, that 


in desalting, your best buy is Petreco? 


Before you buy any desalting process, get all the facts about Petreco. 
Examine the performance records of Fetreco desalters. For complete 
information, get in touch with one of these Petreco offices or service 
engineers 

ANSAS NEW YORK Borger: Edward Richord, 


El Dorado: C. B. Lum, Buffalo: E. B. Miller Ph. 3036-R 
Ph. 3-5929 Ph. GRont 8561, Ft. Worth: H. R. Jarvis, 
BAiley 6262 Ph. Wilson 4323 

FORNIA 

Long Beach: Office OHIO oS F. Cline, 
Ph 407-454 Lakewood: W. A. Dunn 
Ojai: H. W. Berg, Ph. 8976 Ph LAkewood 1-2032 Pt. Arthur: |. H. Deaver, 
Santa Maria. H. C. Besemer PRospect 1-6432 Ph. 3-7477 

Ph. 5-2713 Toledo: Conrad Stolzenbach, Pt. Arthur: Oliver Wagner, 
NDIANA Ph. JOrdon 2305; Ph. 2-8820 
GArfield 4649 
Crown Point: 

Oo. O. Coulter, Jr., Toledo: F D. Watson ANADA 

Ph. 1207-M Ph. WAlbridge 7470 

Winnipeg, Manitoba 


N KY KLAHOMA G. W. Jarrell, 


Lovisville: H. L. Wilkerson ~eo Ph. 40-3362 


Duncan 
Ph. AT 7428 Ph. 3087-M 


™ . Ponca City: J. R. Long MEXICO 


Boy City: 8. W. Becher ROger 2-1848 
Ph. 2-1076 
Detroit: D. L. Price TEXAS 
¢ 8-27953 
Ph. VErmen Houston Office 
NEW JERSEY Ph. WOodcrest 7457 VENEZUELA 
Woodbury: G. M. Badger Athens: Jock Keeble Coracas: Mont Land, 
Ph. 2-1691-W Ph. 3719 Hotel Avila 


Mexico City: Mont Land, 
Hotel Continental Reforma 


NEW MEX Beaumont Moracaibo, Zulia 
Artesion: S$. M. Laughlin 6 D. Williamson W. F. Faulkner, 
Ph. 1127 Ph. 4.1828 Aportado 593 


PETRE 


A DIVISION OF PETROLITE CORPORATION 
3202 Soe. Wayside Drive, Houston 1, Texas . 1390 East Burnet? Street, Long Beach 6, Calif. 





LINEUP OF WORTHINGTON 2-cylinder gas compressors at Frontier Oil's 
new Tonawanda (N.Y.) refinery. Units are rated at 600 hp each. 


Frontier’s new refinery gets Worthington compressors 


At Frontier Oil Refining Company's big new refinery in Tona- 
wanda, N.Y., two Worthington type BDC-2 balanced-opposed gas 
compressors have gone to work in the two stage compression of 
hydro-carbon gas mixtures. By selecting Worthington units, Frontier 
made sure of: 

Smooth, vibrationless operation. Two throw crankshaft with 
cranks set at 180 degrees gives opposed piston action. 

Low-cost installation. Packaged design provides quick and 
easy field assembly. Lack of vibration permits location on small 
foundation. 

In chemical plants and general industrial installations, these 
Worthington units are paying off in dependable operation. You can 
use practically any type of drive to power them. Like all Worthing- 
ton compressors, they are equipped with the exclusive Feather* 

CUTAWAY ViEW of Worthington balanced-opposed com- Valve — lightest, tightest, most efficient valve made. 
pressor. Note low silhouette, modest foundation require- Remember, no matter what your capacity or pressure require- 
ments, and double-throw crankshaft which permits as ments may be, there’s a compact Worthington steam- or motor- 
many as four pairs of cylinders to be arranged on single driven compressor to fill the bill. Write Worthington Corporation, 
compressor frame. Compressor Division, Section K.3.5, Buffalo, N.Y. K.3.5 


* Reg. U.S. Pat. Off. 
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Only Worthington Compressors give you Feather Valve Performance 


Y-Types Balanced Angle ° Balanced-Opposed . Direct Connected . Gas Engine 
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Production Continuity 


WILFLEY’S remarkable success-record in solving a great variety of pumping 
problems is well known to operators of mills and chemical plants all over the 
world. It is a record born of engineering “know-how” plus many years of ex- 


perience in keeping pace with the changing requirements of modern industry. 


® Continuous operation 


® Individual engineering without attention 


on every application ® Minimum replacement of parts 
® Cost-saving efficiency ® Designed for simple installation 


® Reduced power ® Economical pump size 
and maintenance costs for every requirement 


Typical Wilfley installations are shown 
; below. Rubber lining and stainless steel 

ia afley Acid Pp, y 
Write or wire Ky “Mm, are some of the materials used in 


Wilfley Sand Pumps and Acid Pumps to 
‘COMPANIONS IN ECONOMICAL OPERATION ” provide maximum pumping efficiency. 


for 
complete details. 


o 


> * . , , > T 
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Chiksan swivel joints ore used on the 12 underwater lines on this 
portable submersible tank battery barge which stores oi! from 12 


wells. Three swivel joints are used on each line to provide neces- 

sary flexibility and safety against storms, wind and waves. Visible a 

in this photograph ore style 50 Chiksan joints. Style 10 and style aueg ones 
\o 


5O joints are below the surface. 


Each submersible tank battery has a 6” 
or 8’ CHIKSAN aluminum Marine and 
Barge Loading Hose that permits un- 
loading of oil to the barges. 


After 3 years of under-water service 
this CHIKSAN Marine Swivel Joint has 
been raised from 14 feet of water 13 
miles from shore to service the packing 


Same CHIKSAN joint being cleaned of 
marine growth after re-packing and 
preparatory to re-submerging for yeors 
more of safe ond economical service. 


SWIVEL JOINTS... 3 vears ot storms, Wind 


7/ and Waves Have Proved the Flexibility, Economy and Safety of 
CHIKSAN Marine Swivel Joints in Submerged Salt Water Service. 


= In the bays along the Texas and Louisiana Gulf Coast submersible tank-battery barge 
¢ 7 ¢ 


storage and transfer of oil has been made both possible and practicable with the applica- 
tion of CHIKSAN Marine Swivel Joints to the under-water flow lines. of 

In waters that range from 8 to 35 feet deep and with pressures up to 2100 psi. 
CHIKSAN joints have given the necessary flexibility of flow lines, economy of transport 
and safety of operation in transferring oil for distances in excess of 13 miles under water 
without line rupture or loss of product. Tight bends and connections on the flow lines 
between well platforms, tank batteries, metering platforms or drilling structures in the 
operation of off-shore locations that could not withstand the “Sunday Punch” of wind, 
waves and dragging boat anchors, are eliminated by the use of CHIKSAN swivel joints. 

CHIKSAN’S special design submersible Marine Swivel Joints have once again solved 
a costly and perplexing problem of the Petroleum Industry. 


Write CHIKSAN Engineering and Research for complete details. Dept. 7-PR 


CHIKSAN Ball 

Bearing Swivel Joints are 
THE NEW TOOL of 
Modern Industry with full 
360° rotation in 1, 2, and 3 
planes. Over 1,000 
different types, styles, 
and sizes hove been 
developed for pressures 
and services from 28” 
vecuum te 15,000 psi 
ond for temperature 
ranges from minus 70° 
to o plus 500° F. with 
pocking materials for 
each specific service, 


The Flow of Enterprise Relies on 


LHINSAN 


Sal]-Bearing Swivel] Joints 
THE NEW TOOL OF MODERN INDUSTRY 


CHIKS AN COMPANY @ BREA, CALIFORNIA @ Chicago 3, Illinois @© Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas ¢ Subsidiaries: Chiksan Export Co., Brea, Calif.; Newark 2, N.J. © Chiksan of Canada Ltd., Edmonton, Alte. 
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New Clark Turbocharged Compressor 
on Tennessee Gas Transmission Pipeline 
shows improved operating economy 
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The simpie, clean-cut design of both turbocharger and compressor is shown in this view of Tennessee Gas Transmission Co.'s TRA-8 
~stallation. Both the new Turbocharger and Gas-Engine-Driven Compressor were designed and built by Clark as matching units. 


Substantial savings in fuel, cooling water, 
foundation and installation realized 


hi S only natural that the Tennessee Gas 
Transmission Company, one of the larg 
est Capacity major trunk line systems in 
the country and also one of the most 
progressive in the field, should be among 
the first co install a new Clark Turbe 


charged Compressor 


TGT'S 99TH CLARK UNIT 
The new unit, a Model TRA-8, 


42 


placed alongside 26 Clark 
in TGT’s Middleton, 


Tennessee com- 
pressor station, making it the 99th Clark 
Compressor in the Company's vast sys 


tem 
FUEL CONSUMPTION LOWERED 
That was back in February. What has 
happened since is important news for 


the whole industry. From the day the 


For more data on advertised products, use Readers’ Service Cards, last page 


Big Angles” 


unit was first placed on stream at its 
rated 1320 BHP load, it has met or ex- 
ceeded all expectations. Fuel consump- 
tion is considerably less than on units 
not turbocharged, checks by engineers 
showed. There have been no forced 
mechanical shutdowns. Only the usual 
minor adjustments which occur on any 


new prece of equipme nt were made 
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RECORD ANTICIPATED BY CLARK 

Of course, performance records such 
as this were not unexpected. According 
to Clark engineers, the TRA and TLA 
were specifically designed from the 
ground up as turbocharged, 2-cycle, gas- 
engine-driven compressors with all com- 
ponents perfectly matched. They were 


designed to burn 10 to 124%4% less fuel, 


to require 40% less cooling water and 


to deliver considerably more power in 
25 to 30% less floorspace than com- 


parable non-turbocharged compressors. 


BIG BOON TO OPERATING 
ECONOMY 


With operating economies more essen- 
tial today than at any time in history, 
the new TRA and TLA have already 
proved to be one of the most practical 
means of decreasing compressor oper- 
ating and installation costs per bhp, 


according to Clark engineers 


NEW LITERATURE PUBLISHED 
Clark Turbocharged Compressors are 
built in the 825-3300 BHP range. Bul- 
letins 130 and 134, describing Models 
TRA and TLA respectively, are avail- 
able by writing Clark Bros. Co., Division 
of Dresser Operations, Inc., Olean, New 


York. 


The Clark TRA-8 along with 7 Clark HBA-8 Compressors is housed in this Tennessee 
Gas Transmission Co. building. A total of 26 Clark “Big Angles" are housed in three 


buildings at the Middleton, Tenn. station. 
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Tennessee Gas Transmission Co.'s TRA-8 is equipped with 
four Clark air cooled pipeline type compressor cylinders. 


Minimum of piping required for Clark Turbocharged Compressor is exhibited in this view of the 
TRA-8, from the exhaust manifold side, at Tennessee Gas Transmission Co.'s Middleton station. 


Exterior of compressor building shows the simplicity of 


and one air cleaner are required. 


For more data on advertised products, use Readers’ Service Cards, last page 


Clark Turbocharged Compressor installation. Notice that 
only one air inlet pipe, one exhaust pipe, one muffler 
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picks waterproof, 


fireproof IFOAMGLAS 


to insulate Atomic Sphere 


The G. E. Atomic Sphere is 26 times larger than any previously built. It has a surface area of 159,000 sq. ft. Inset photo shows 
how easily the lightweight FOAMGLAS blocks were handled by the workmen. This rigid insulation was more than strong enough 


to support their weight, yet easy for them to cut and shape. 


General Electric Company engineers picked water- 


proof, fireproof FOAMGLAS to insulate the 


world’s largest steel sphere. The Knolls Atomic 
Power Laboratory, Schenectady, which G.E. oper- 
ates for the A.E.C., will use the sphere to test the 
prototype of an atomic powered submarine for the 
U.S. Navy. Constant control of temperatures is a 
must for worker comfort. Therefore, to insulate 
the sphere FOAMGLAS was a must because its 
sealed glass cells can't absorb the moisture that 


cuts efficiency of other insulations. This guar- 
antees GE constant, long-lasting insulating pro- 
tection . . . and fireproof FOAMGLAS reduces 
external fire hazards which might damage the sphere. 

Why not discover how FOAMGLAS can benefit 
you? Send today for a sample and your choice of 
booklets describing the use of FOAMGLAS to 
insulate: 1) piping, tanks and other equipment; 
2) cold storage space; or 3) normal temperature 
buildings. Write, indicating your specific interest. 


PITTSBURGH CORNING CORPORATION 
Dept. Z-74, One Gateway Center + Pittsburgh 22, Pa. 


FOAMGLAS 


the cellular, stay-dry insulation 
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ATPET 100 


Pur greater anti-rust protection in slushing com- 
pounds, #2 fuel oils, engine preservative oils, film type 
inhibitors, or turbine oils... with ATpeET 100, the new 
Atlas non-metallic corrosion inhibitor. Its effectiveness 
in preventing rust is proved by tests made in our 
laboratories in accordance with military specifications. 
In the static water drop test, for example, diesel fuel oils 
with as little as 0.05°; Atpet 100 by weight average 
more than 300 hours . . . or better than seven times the 


normal test requirement. 


Completely organic, ATPET 100 leaves no ashy residue. 
It’s always uniform from batch to batch. And it’s eco- 
nomical to use . . . priced in the range of metallics. 
Get technical facts and samples by writing or calling 
Atlas today. 
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non-metallic 
corrosion 
inhibitor 


INDUSTRIAL CHEMICALS DEPARTMENT 


POWDER COMPANY 


WILMINGTON 99, DELAWARE 

offices in principal cities 

ATLAS POWDER COMPANY, CANADA, LTD. 
BRANTFORD, CANADA 


For more dota on advertised products, use Readers’ Service Cards, last page 45 
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i :‘T the process most suitable to your 


operating conditions and __ indicated 


future market requirements and then specify 


.. + Equipment by Vogt 


A wealth of research and engineering expe- 
rience, combined with skilled operating 
personnel and exceptional manufacturing 
facilities, is incorporated in the wide variety 


of equipment we construct to all Codes. 


Inquiries for detailed information on Vogt 


Products will receive prompt attention. 
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ENDURO helps keep 
mudlines under control 


The stem in the new Edward MUDWONDER Valve has to be 
tough. It has to have high tensile strength. It must resist cor- 
rosion and abrasion. 

To get these qualities, Edward Valves, Inc., East Chicago, Ind., 
uses ENDURO Stainless Steel. In this case, types 410 and 416. 


But the company also gets bonus benefits. Such as resistance to 
rust. To alkalies. To most acids. To fouling. Advantages that add 
up to long equipment life, minimum maintenance, less down- 
time. High productivity, too. 





Many petroleum refiners already get these same qualities be- 
cause they use equipment made of ENDURO Stainless Steel. You 
can have them, too, whether you're modernizing, or expanding. 
It will pay you to find out more about ENDURO Stainless Steel 
—from the Republic specialists who pioneered it. Ail it takes 
is a call to your nearest Republic District office. Do it today. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


Other Republic Products include Carbon and Alloy Steels — Bolts, Studs, Nuts and Rivets — Steel and Plastic Pipe — Heat Exchanger Tubes 
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Purity That Meets the Highest Standards « . . purity 


that never varies—SOLVAY chemicals meet Vv SODA ASH 
both these rigid petroleum industry specifica- 
tions—season after season... year after year. 


Five Menwfestrine Plants that are strategically . 4 CAUSTIC SODA 


located, in addition to a nationwide chain of 
over 200 local distribution centers — assure 


SOLVAY customers of quick, efficient deliver- CAUSTIC POTASH 


ies—whether they order a bag or in multiple 
carloads. Flake—Small Flake—Solid—Liquid 


Your Individual Needs are handled by SOLVAY’S 


trained and experienced local field representa- wy CALCIUM CHLORIDE 


tives operating out of SOLVAY’S 13 branch 
offices. Whether you’re a small or large refiner 
—you’re always sure of receiving ‘‘ie close, 
personal attention that best fits your particu- . SODIUM NITRITE 
lar requirements. 
That's why — when the nation’s leading refiners 


want quality and personalized service—they 
make their first call—-SOLVAY! 


SOLVAY PROCESS DIVISION 


<= ALLIED CHEMICAL & DYE CORPORATION 
ce . 61 Broadway, New York 6, N. Y. 
. = — BRANCH SALES OFFICES 


Boston « Charlotte « Chicago + Cincinnatl « Cleveland + Detroit - Houston 
New Orleans « New York «+ Philadelphia « Pittsburgh - 8t. Louls - Syracuse 
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THE FITTINGS THAT 


CAN REALLY TAKE IT! 


ow, tee and cross in a high pressure piping system is a point 


oncentrated stress. W-S Forged Steel Fittings take this tough 
rvice in stride because they're fabricated and designed to resist 
pressure, heat, shock and vibration. They're drop forged of highest 
quality steel to produce a dense, tough, forged-fiber structure that 
can really take it. And careful heat treatment after forging develops 
the metallurgical properties of the steel to their fullest. 

Notice, too, how Watson-Stillman engineers have designed extra 
strength into the fittings. Long bands extend well beyond the threads 
or sockets to provide extra reinforcement. Wall thickness is carefully 
calculated to put extra metal at points of severest stress. 

W-S high-precision machining and rigorous inspection follow 
through to give you the fittings that mean stronger, tougher pipe 
joints. W-S Forged Steel Fittings are available in both Screw-End 


and Socket-Welding types in carbon, stainless and alloy steels. 


Sold Through Leading Distributors 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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The pioneer in the field, Aerofin has concentrated on one 





thing, and one thing only — highly efficient, easily in- 
stalled, easily maintained extended-surface heat ex- 
changers. Aerofin's design, research, engineering and 
production experience and facilities are unequalled any- 


where. 


For High Efficiency, Easy 
Installation, Low Maiaten- 
ance and Servicing Costs... 


Aerofin is sold only by manufacturers of fan system 
apparatus. List om request. 





| 
AEROFIN CORPORATION sor orsome an 


SYRACUSE 1, N.Y. 





a 
~~ NC 
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“SAVE MORE VAPOR : 


“TITE-SEAL” BREATHER VALVE 


July, 





WITH NEW 





i 


The new Shand & Jurs Breather Valve de- 
signed for Vapor Saving Storage Tanks and 


Systems will reduce to the absolute mini- 








mum vapor loss under “closed” conditions. 
Designated by S&J Fig. ST-7575,' this 
breather valve incorporates a unique but 
very practical pallet design. It utilizes a pli- 
able, reinforced, synthetic rubber coated 
diaphragm which provides the tightest pos- 
sible seal for both pressure and vacuum re- 
lief valves through a novel balancing action. 
This assures minimum vapor loss at tank 
pressures and vacuums less than valve set- 


tings. 


The diaphragm design provides a peeling 
action between the pallet and the seat which 
overcomes sticking or freezing to a. very 
marked degree. When serious freezing haz- 
ards exist, a special diaphragm of Teflon 
coated fiberglass may be used. In laboratory 
and other tests, this has been fouhd to re- 
quire only 4 of water beyond normal set- 


ting to break ice. The diaphragm also resists 


CALIFORNIA 
ia lier tele] 


BERKELEY 
NEW YORK 
342 Madison Ave 
HOUSTON 
oe eT 


10, 


LOS ANGELES 
714 W. Olympic Blvd 


TULSA 
Thompson Bldg 
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10409 S. Western Ave 


tema 


chemical action of additives and will retain 
its efficiency long past the time when a con- 
ventional poppet type breather valve would 
require relapping of the pallet and seat. 


The S&J “TITE-SEAL” Breather Valve is avail- 
able in 4", 6", 8’, 10° and 12° sizes. For fur- 
ther information write the factory or near- 
est branch listed below for bulletin. 


Pressure Pallet illustrated at the left: In operation, tank 
presgure is directed through o port to the chamber out 
side the seat but inside the pallet periphery and pro 
duces a slight ballooning to effect a perfectly tight joint 
ot all pressures below thot for which the pressure pollet 


of the breather valve is set to open 


/ 


REPRESENTATIVES 

EATTLE WNebor Supply Compeny. 3000 Wester Avenve 
MONTREAL: Lytle Engineer ng Specialties, ltd 3460 Notre Dame 
TORONTO. Lytle Engineering Specialties, Lid, 85 Richmond § 
VANCOUVER: P_D Mclaren & Son, Ltd, 3277 Main Street 
CARACAS: Sinclair Spence, CA, Edificio Gelipan 

ENGLAND: Whessoe, itd, Soles: 25 Victoria St, London. § 


Whessoe Works Dar )! -_ 
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EXPLOSION-PROOF 
and DUST-TIGHT 


PYLETS. 


lh 


WAZAROOUS 


For added safety in hazardous locations specify 
from this rapidly expanding quality line of 


explosion-proof and dust-tight Pylets which 





the Pyle-National Company is constantly de- 
veloping to meet the growing needs of industry. 

All explosion-proof and dust-tight Pylets are 
designed in accordance with Underwriters’ Lab- 
oratories requirements for electrical devices 
used in hazardous locations as defined in Article 
500 of the National Electrical Code. 

The substantial construction and high qual- 
ity of materials and workmanship insures added 
safety, uninterrupted service and long life. 

Consult your Pylet Caialog 1100 for complete 
listings of Explosion-Proof and Dust-Tight 


Pylets sold through electrical distributors, 


THE PYLE-NATIONAL ¢ 


District Offices and Representatives in Princips! Cities of t 
INCE IRQ? Export Department International Railways Supply Co., 30 Ch 
nce 189 > Canadian Agent: The Holden Co., Ltd, Mont 


PLUGS AND RECEPTACLES + FLOODLIGHTS + TURBO-GENERATORS + GY 
PerroLeumM REFINER—I ol. 33, No. 1 
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POLICYHOLDERS 
Say 


This is one of many testimonial 
letters received from policy- 
holders of the Texas Employers 
Insurance Association. These 
letters tell what policyholders 
think of the Service and Savings 
received from the Association. 


Ask the Texas Employers 
representative nearest you to 
show you more of these letters, 
as proof of what Texas’ largest 
writer of Workmen's Compen- 
sation Insurance can do for you. 


A 
wf 


 asutvemeany *s 
Vy NIVPERSAR v- 
, , . 
Ns ff 


— << E 


Largest Wailer of WORKMEN'S COMPENSATION INSURANCE it Jexas 
HOMER R. MITCHELL, Chairman oY lhe Sad rd A. F. ALLEN, President 


for ACCIDENT PREVENTION 


WE QUOTE FROM A POLICYHOLDER’S LETTER 


“We want to take this opportunity to thank you for the 
dividend check received from you in the amount of 
$8,668.97 which represented 41.13% of premiums 
paid. 


“Also, we wish to state that we have received very 
satisfactory service from your Claims Department, and 
your Safety Engineers have been a great deal of help 
in keeping down our loss ratio to 13.38%. In line with 
their suggestion of encouraging employees to guard 
against carelessness, we have initiated the policy of 
rewarding the different crews by giving a dinner for 
them quarterly upon the completion of each accident 
free period. This has made everyone more safety 
conscious and has resulted in a material reduction of 














accidents." 











Service Offices: ABILENE @ AMARILIO © AUSTIN « BEAUMONT @ CORPUS CHRIST! @ DALLAS © El PASO 
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INSURANCE ASSOCIATION 


FORT WORTH © FREEPORT © GALVESTON © HARLINGEN © HOUSTON © LUBBOCK @ MIDLAND HOME OFFICE - DALLAS, TEXAS 
ODESSA « PORT ARTHUR « SAN ANGEIO © SAN ANTONIO © SHERMAN © TYLER & WACO © WICHITA FALLS . 





THREE WAYS 
THE NORDSTROM LUBRICANT WORKS 


f Nordstrom valves stay tight 


Nordstrom valves operate quickly. 


Nordstrom valves operate easily. 





a Rockwell-Nordstrom, 
earch for you. The originator of 
than any manufacturer, Rockwell 
for Rockwell-Nordstrom ex- 
‘money on valves. Rockwell 


, Pittsburgh 8, Pennsylvania. 


Rockwell 


NORDSTROM VALVES 
Lubncant Sealed for Positive Shut Off 





POTASSIUM PERMANGANATE 
jeunes Ya ‘ : PHOSPHORUS 
; (Phosphates and Fertilizer) 


ROCK CRYSTAL SALT 
(Brine) 


a 


y 
ao 
CLAY SLIP 
(Ceramics) 
Slurries and entrained solids eat the heart 


right out of many types of valves—and incidentally eat 


up process industry profits at the same time. 


The point is that all solids are essentially abrasive, gritty, erosive. 
POTASSIUM DICHROMATE | erm 
(Oxidizing Agent) [hey tend to pit ordinary valve seats, or 


channel leakage paths, and replacement costs mount. 


But not necessarily. Rockwell-Nordstrom valves have been proven 


BAUXITE 


(Aluminum) to outlast other valves in many difficult services, like those shown here. 


The reason is this: there’s no exposed seat to wear away; instead 


there’s a pressure seal of lubricant, and the essential points of 


closure are out of the path of flow. There are no valve body pockets to 
catch sediment either—just smooth, straight-through flow. 

And for almost any service, there’s a correct and tested genuine 
Rockwell- Nordstrom lubricant. Get the facts from 


Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


SULPHUR 


FERRIC OXIDE 
(Paints) 
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MCROMETER ALCURACY 


Stepless 5 to 1 man 
ual feed rate adjust- 
ment while in opera- 
tion, 


increasing or de- 
tions requiring continuous small quantity feeds creasing base rate. 
with “absolute” accuracy, independent of viscosity 
or system pressure variations. Here is a compact, 
accurate charging system or test unit which gives . . " 
uniform, reproducible conditions and quick, accu- Micro-Feeder Applications 
rate prediction of the full scale end result. include... 

A precision ground plunger is forced into the 
fluid-filled cylinder at a readily adjustable, pre- 
determined rate. Since the fluid is forced out of the 2. Additive Injection 
cylinder by the uniform progress of the screw- 3. Carburetion of Fuels 
driven plunger, there can be no fluid loss due to 4, Explosive Mintuse Anslysis 
valve action or changes in plunger speed. The ; : 
cylinder may be jacketed or insulated to maintain 5. Calibrating Instruments 
uniform conditions. The standard MicroFeeder is 6. Porosity Determination 
available in models for feeding from 1.0 cc to 800 cc 7. Laboratory Titration 
per hour and for maximum discharge pressures up 
to 2000 psig. Special Micro-Feeders can be fur- 
nished for other conditions. 


%Proportioneers% Micro-Feeder answers the ©O Multiple change 


= gear assembly { 
speciai needs of pilot plant or laboratory opera- e- 





1. Catalyst Testing 


8. Injection of Vitamin Concentrates 
9. Toxicity Measurements 











Ask for recommendations and Bulletin SM-3005-2. 


@ Write Proportioneers, Inc., 412 Harris Avenue, Providence 1, R. I. 
DIVISION OF B-I-F INDUSTRIES, INC. METERS 
BUILOERS (RON FOUNDRY « OMEGA MACHINE CO. © BUILOERS-PROVIDENCE “<Q: EEDERS 

CONTROLS 


TECHNICAL SERVICE REPRESENTATIVES IN PRINCIPAL CITIES OF THE UNITED STATES, CANADA, MEXICO AND OTHER FOREIGN COUNTRIES 
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diaphragm control valves 


PETROLEUM 


COMPLETE FACTS on K & M Dia- 
phragm Control Valves are in the 
new K & M Valve Engineering 
Data Catalog, Bulletin CV53. 
Write for your copy. Also, ask 
for the new K & M Valve Size 
Slide Rule Calculator . . . with 
low flow data. 


Valve Makers 


HOW BIG 


tsa K & Msix-inch valve? 


BIG enough to pass 500 gpm of cold water through the 
valve body at a constant drop of one pound pressure. 

BIG enough to provide the largest flow coeflicient available 
in a standard six-inch diaphragm control valve. 

Body flow passages of all K & M valves, for 

example, actually average 140°, of cross- 

sectional pipe area. There's more space for 

fluid to flow . . . smoothly, freely and without 

turbulence. Frequently a smaller nominal 

size K & M Valve provides sufficient capacity 

to satisfy requirements that formerly 

called for a larger, more expensive valve. 

Inner valve open areas, on the other hand, 

average only 80°%, of cross-sectional pipe area. 

Therefore, flow restrictions occur principally across the 

inner valve ... where the restriction is controllable 
throughout the entire range of valve stem travel. 

This K & M design often permits lower initial costs 

. always contributes to more precise flow regulation 


through the K & M Inner Valve. 





Cy COMPARISON TABLE 
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Since 1879 Middletown, New York 


REFINER 
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SELECT THE TEMPERATURE... 


the American Temperature Regulator maintains it constantly 


Your convenience is suited by the ease 
with which you can select and maintain 
required temperatures when you use 
American Temperature Regulators, The 
sensitivity and responsiveness built into 
these fine products through long years 
of engineering and manufacturing ex- 
perience combine to assure accuracy of 
temperature control 


Day after day, these compact, easy-to- 
install and durable regulators provide 
dollar savings by maintaining tempera- 
ture within required limits. Securely 
housed in indoor plants or withstanding 
the elements in field installations, Amer- 
ican Temperature Regulators serve in- 
dustry dependably wherever tempera- 
ture control means dollar savings. 


Among the many applications where 
American Temperature Regulators are 
giving good account of themselves daily 
are crude oi) heaters and treaters and 
other process equipment; hot water tanks 


3p) WF 


and diesel water jackets; feedwater sys- 
tems and air compressor after coolers. 


Installation, temperature adjustment 
and repeat setting are easy. Sizes range 
from %” to 4”. Protective armor safe- 
guards the capillary tubing and a heavy 
steel cap protects the seamless bellows 
against damage. A safety spring protects 
the bellows from damage caused by 
accidental overheating of the bulb. 


Increase efficiency and cut costs— get 
constant, safe, dependable temperature 
control of oil, water, steam, and other 
media. Put the rugged American Tem- 
perature Regulator to work for you 24 
hours a day. Complete information is 
yours on request. Write for Bulletin 112. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is 
as close as your telephone. Buy conven- 
iently and economically —call on him 
for expert counsel and prompt delivery 
from local stocks 


oof |. INSTRUMENTS 


& MOORE, INC. stRaTFoRD, CONNECTICUT 


AMERICAN (.1)" 


mm i A product of MANNING, MAXWELL 
iM 
3 M | 


\ vonse meee 


HANCOCK’ VALVES, ‘ASHCROFT’ 
SHAW .-BOX"' 


INDUSTRIAL INSTRUMENTS 
AIRCRAFT PRODUCTS. BUILDERS OF 
HOISTS AND OTHER LIFTING SPECIALTIES. 


‘AMERICAN’ AND ‘AMERICAN. MICROSEN 
SAFETY AND RELIEF VALVES 
BUDGIT’ AND ‘LOAD LIFTER 


MAKERS OF 
GAUGES 
AND “LOAD LIFTER 


CONSOLIDATED’ 
CRANES, 
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delivered 
on 
time ® 


78 SWECO heat exchangers handle 800,525,000 BTU/HR 


of heat transfer in new Ferndale Refinery 


July, 1954 


All the tubular heat exchangers for the mammoth new 35,000 bar- 
rels-per-day General Petroleum Corporation refinery at Ferndale, 
Wash., were engineered, fabricated and delivered on time by 
Southwestern Engineering Company, in precise co-ordination with 
field construction schedules. 

Major savings in time and money resulted from having all heat- 
exchangers engineered and maufactured by sweco. 

Within 10 days from order, sweco engineers began issuing draw- 
ings of the heat exchanger units, which speeded up the engineering 
of piping, foundations, space and structural requirements. All 
SWECO engineering drawings were completed in less than 2 months. 

Within 7 months sweco shops had delivered all 78 heat exchang- 
ers, including those fabricated from special alloy materials. Co- 
ordinated engineering, one-point purchasing, one-point inspection 
—plus sweco’s rigid expediting to fit delivery schedules exactly— 
saved weeks of time. 

Mass production of similar units . . . interchangeability of parts 
... lower inventory requirements in spare tube bundles. . . saved 
an estimated 7% to 8% of total heat exchanger cost. 

sweco offers this kind of efficient, high-speed engineering and 
manufacturing service . . . regardless of size of job. For new process 
plants and equipment . . .or rebuilding, repairing, or enlarging exist- 


ing plants . . . it will pay you to consult sweco. 


PeTROoLEUM REFINER 


Los Angeles 58, Calif. Dept. PR-74 


...163 miles of tubes 


181,700 Sq. Ft, of tube area (163 linear 
miles of tube) is required to provide heat 
transfer capacity of 800,525,000 pru/Hr 
at the new General Petroleum refinery 

at Ferndale, Washington, a modern full- 
scale petroleum processing plant in the 
Pacific Northwest. The heat exchangers 
for crude oil distillation, thermofor 
catalytic cracking, catalytic reforming, 
polymerization, and related units, all 
custom engineered and manufactured by 
sweco, have the heat transfer equivalent 
of 235,000 kw or 315,000 hp. Engineer 
and constructor: Bechtel Corporation. 


Serving industry in the 


fields of Petroleum 


SWECO 


SOUTHWESTERN 


Chemicals Mining 
and Metallurgy Food 
Rock Products 
Ceramics 
ENGINEERING _ Pulp 


Lumber Rubber 


Paper and 


Textiles 


COMPANY 
SWECO PRODUCTS 
Engineers and Constructort teat Exchangers 


Manufacturers — a sons fabrication of 


4800 Santa Fe Avenue = 4!! types of steel and 
special alloy vessels for 
the process industries 


JEfferson 7131 


Cable Address: swroota Screen Separators 
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J&LSTOCKS 
SEAMLESS 
LINE PIPE 

IN 
REFINERY 
AREAS 


A.S.T.M, A-53 A.S.T.M. A-106 








JONES & LAUGHLIN STEEL CORPORATION 
SuPPLY DIVISION 


PES A 
4; 


Serving The United States and Canada 
General Offices: Tulsa, Oklahoma rea 


PARTWERS IN 
£ 


J&L Tubular Products and Wire Rope jaeeune 
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Youre looking at the new U.S. Amazon H-I515 


( weighs rae less!) 


See the way this hose is “slung™? Such flexibility is unheard of in 
conventional oil-dock hose. Yet this new “U.S.” hose handles 
200 pounds working pressure and is strong enough to take severe 
dock handling, even though it weighs *s less! The hose ends and 
the fittings weigh 50‘: less. It’s the easiest-handling dock hose 
ever made—dock workers praise “U.S.” for coming up with it 
And because it’s so easy to handle, it cuts make-up time to the 
header. Its use has sharply reduced accidents. It’s no wonder that 
U.S. Amazon H-1515 has made such a sensational hit with every 
major oil company, barge and towing line from coast to coast. 
It's the only really new development in oil-dock hose in a genera- 
tion — and, of course, is made only by United States Rubber 
Company. Get in touch with any of the 27 “U.S.” District Sales 


Offices or write to address below. 


H-1515 has a semi-rigid construction which 


“G . — Research perfects if. remains undamaged by the folding and flatten 
, ing met in ordinary hose use. This revolution 


“ULS.° Production builds it. ury hose has been proved by 4 years’ Navy 


ke and by pt ye service with 


U.S. Industry depends on it. very majo: oil company 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 


Hose «+ Helting « Expansion Joinia «+ 
Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 


Molded and Extruded Rubber and Plastic Products « 


PeTroLceumM REFINER! 
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Stainless and alloy steel products 


The new plant shown above, now finished and in 
operation, permits us to fabricate stainless and alloy 
steels in a shop completely segregated from our 
carbon steel operations. 


Purity is Paramount—From an poe ge tema of many 
years in making both carbon and alloy equipment 
for industry, it has been demonstrated that the ideal 
set-up is—segregation. For top quality it is better 
that Lighes ide alloy steels be not exposed to con- 
tamination by tools and equipment used to make 
ordinary carbon steel products. 


Sun Ship’s new Alloy Products Shop, therefore, 
marks a distinct step forward in a great and grow- 
ing field. Chemical plants, oil refineries, atomic 
energy plants, and many other types of industry 
are finding more and more uses for equipment 
boasting ee special strengths and virtues contrib- 
uted only by alloy steels. 


Every Size and Type—In this new shop we are 


working with all of the 300 or 400 series of alloys, 
clad steels and aluminum; and are fabricating such 
products as pressure vessels, tanks, towers, troughs, 
autoclaves, reactors, hoppers, kettles, platework 
and machinery. All sizes and types are handled; 
and pieces too long for delivery by rail can be 
shipped direct by water from our own docks on 
the Doha 


Every Facility—The new shop is an integral part of 
Sun Ship's huge plant at Chester, Pa.—an impressive 
blend of steel fabricating shops, forge shops, boiler 
and tank shops, machine shops and every other 
facility needed for building the many types of made- 
to-order equipment required for modern industry. 


For more specific information about our new Alloy 
Products Shop, for estimate, advice or a repre- 
sentative’s personal call, just get in touch with our 
Sales Engineering Department. Your inquiry will 
receive promp: and expert attention. 


Con 


SHIPBUILDING & DRY DOCK COMPANY 





ON THE DEeLaware (SINCE 1916) 


CHESTER, PA. 





25 BROADWAY + NEW YORK CITY 
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Large Capacity 
SERIES 95 


PRESSURE 
REGULATOR 


For steam, air, gas, oil, water or other fluid 
Sizes 4", %e", 2", Ve", 1”. Outlet pressures 
from 2 to 30 psi; 15 to 150 psi. Easily installed— 
no external control lines. 


Bulletin C-95 illustrates and describes new 
internal construction features which give higher 
capacity and close regulation. Write for your 


copy today 


ISHER 223: 
COMPANY 
MARSHALLTOWN, 1OWA 


LEA 


rroLeumM REFINER—]! 
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HAMMOND 


announces its 


International Licensees 


Ucopetrol 
. BRUSSELS, BELGIUM 


Vulcan Iron & Engineering, Ltd. 
WINNIPEG, CANADA 


Bridge & Tank Co. Ltd. 
TORONTO, CANADA 


William Neill & Son (St. Helens) Ltd. 
LANCASHIRE, ENGLAND 


Tissot & Cie 
PARIS, FRANCE 


Dortmunder Bruckenbau 
DORTMUND, GERMANY 


MATIP, s.r.l. 
Materiali Per Industrie Petrolifere 
MILAN, ITALY 


Toyo Kanetsu Kogyo K.K. 
TOKYO, JAPAN 


For more than half a century, in all parts of 
the United States and in many foreign coun- 
tries, HAMMOND IRON WORKS has been 
fabricating and erecting tanks, processing 
vessels and kindred products of steel plate 
construction for general industry. 


Such wide acceptance is based on an un- 
swerving determination to build customer 
satisfaction into every job ... by Hammond 
Iron Works and by Hammond Licensees. The 
Hammond trademark, found throughout the 
world, is a guarantee of maximum value to 
every user of Hammond products. 





HAMMOND IRON WORKS 
WARREN and BRISTOL, PA. « PROVO, UTAH 


%, CASPER, WYO. + BIRMINGHAM, ALA. 
Sales Offices: NEW YORK 20 + AKRON + BOSTON 10 
BUFFALO 2 + CHICAGO 3 + CINCINNATI 2 + CLEVELAND 15 
EL PASO + EUSTIS, FLA. * HOUSTON 2 + LOS ANGELES 14 
PITTSBURGH 19 + RICHMOND 20 + SAN FRANCISCO 
WASHINGTON 6, D.C. « HAVANA + MEXICO CITY 


“TIPSA” BUENOS AIRES 
Licensee in Calif.: LACY MFG. CO., LOS ANGELES 
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July, 1954 


fhe new way to remove sulfur 





SHELL 


U 


HYDRODESULFURIZATION 


( 


PROCESS 


Wo by-product catalytic reformer hydro- 
gen available, you should look into this new 
Shell Trickle Flow Process. 

Trickle Flow operation makes this process 
unique and economically attractive for hydro- 
fining distillates because of: 

@ Very low hydrogen recycle 
e@ Sustained catalyst activity 


@ High liquid yields 
@ No need for re-running products 

The Shell Trickle Flow Process employs a 
rugged, low-cost sulf-active catalyst. 

A large commercial plant, using Shell Trickle 
Flow Process, is now approaching completion 
and several others are being planned. 

We invite your inquiries. 


SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET, 


PETROLEUM REFINER 


NEW YORK 20, 


NEW YORK 
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Powell LUBRICATED PLUG Valves 


Now! A great new line of valves that maintain 
the Powell 


standards of 


Investigate these outstanding new Lubri- 
cated Plug Valves that carry the Powell 
name and measure up to the Powell 
standards of precision. Features include 
quick and positive operation — just a 
quarter-turn to open or close. Lubricant 
grooves surrounding each port provide 
a positive seal when the valve is closed. 
In an open position, seating surfaces are 
not exposed. 

Available in Semi-Steel and Carbon 
Steel through distributors in principal 
cities. For descriptive literature—or help 
on valve problems—write direct to The 
Wm. Powell Company, Cincinnati 22, O. 


FIG. 1559-—150-POUND STEEL FLANGED END LUBRICATED PLUG VALVE. 
(300-pound Steel, Fig. 3059.) Available with Screwed or Bolted Glands. 
Semi-Steel valves available for 175 and 200 pounds W.O.G. Carbon 
Steel valves available for 150 and 300 pounds W.P. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


108 th 
br owell Valves OZ 
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it’s the catalyst that counts! 


The Davison Chemical Corporation has teamed with The 
Atlantic Refining Company in the development of a catalyst for reforming 
straight run and cracked gasolines to a product of higher octane level. 
Among the important tasks delegated to Davison was the translation of this 
catalyst from laboratory to commercial production and at the same time 
impart optimum selectivity, stability, ruggedness and regenerability. 
Today, Davison is producing Atlantic Platinum Reforming Catalyst on a 
commercial scale and shipments are being made at an increasing 
rate to licensees of the Atlantic Catforming Process. Davison has an outstanding 
record of this type of development in many fields of 
commercial catalyst production. If you 
have a catalyst problem, see your 


Davison Field Service Engineer or write. 


h Chemistry 


Division © ~ 
t 3, 

BALTIMOR Tes, 
Cc supenrHosrnA 


5, IN 
Roc 
egg 0’ G ANULAT 
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Some men search for years among fine tobaccos 
before they find a blend that’s just right. 


¢ ; When they do find it, pleasure proves... 


* be THERE'S ENOUGH DIFFERENCE 


) 


TO MAKE ALL THE DIFFERENCE 
» oe 

It’s the same way with many products you buy for service, notably 
Heat Exchanger Tubes. Specifications for alloys and applications are well 
recognized. And yet it is true that many Scovill customers find enough 
difference in the performance of our Heat Exchanger Tubes to make all the 
difference in the efficiency and economy of their installations. 

Part of it is due to Scovill production differences, such as Continuous 
Casting, and our century and a half of metal-producing “know-how.” Part 
of it is due to Scovill’s unrivaled Technical Application Services. Almost 
always it adds up to longer tube service, less trouble maintaining efficiency 
under tough operating conditions, worthwhile savings. Let us prove it. 
Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Conn. 


Phone Waterbury, Plaza 4-1171. 


SCOVILL 


HEAT EXCHANGER TUBE 


Munts Metal #*® Wevel Bross *& Red Brass, 85°: *% Deoxidized Coppe: 


Phosphorized Admiralty *& Admiralty * Arsenical Admiralty * 
* Aluminum Bronze, 5°. * Duplex Tube 


Arsenical Copper & Copper Nickel, 10°. & 20°. *% Cupro Nickel, 30°. *% Aluminum Bross 


aecsa 
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a3 3-BAR RANCH 


Day after day through the years 
gas produced from oil wells on the 3-Bar 
Ranch in Andrews County, West Texas, 
will be gathered, compressed, processed, 
and reinjected into the producing forma- 
tion resulting in the production of 
many hundreds of thousands of barrels 
of otherwise unrecoverable crude oil, the 
extraction of millions of barrels of liquid 
hydrocarbons from the gas, and the avail- 
ability for markets in future years of a 
large dry gas supply. 


Designers and Conshructers of 


Hudson designed and constructed 
the plant in collaboration with Stanolind 
Oil and Gas Company. Stanolind operates 
the plant and shares in its ownership 
with Humble Oil and Refining Company, 
Champlin Refining Company, and the 
Superior Oil Company. 

The facilities are designed to com- 
press casinghead gas to a_reinjection 
pressure of 2,700 pounds per square inch, 
and to recover from the gas heavier 
hydrocarbons which are fractionated into 
liquid products. 


ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 





WESTON 


miniature 
Electrical Recorder 


Ee 


reeeaymetene POH at i Of 
sayy, 


EXTREME COMPACTNESS...CORMAG ° 
SELF-SHIELDING MECHANISM... 
A-C AND D-C MODELS 


Employing the Weston CORMAG mechanism, this 
new recorder combines a high degree of shielding with 
new compactness and light weight. For example, the 
magnetic field created by a conductor carrying 15,000 


amperes at a distance of 3 feet would cause a temporary WESTON SIMPLIFIED 


, 


error of less than | per cent. Over-all size is only 6%” x RECORDING POTENTIOMETER 


614" x 7” deep; chart size 4” dia.; weight only 1% Ibs 
: t t f impli ign— 

It's the ideal instrument for recording ampere-hour Sot © now standave fer sound, singles design—fer 
: simplicity and economy of maintenance—for sustained 
demand—checking overloads or unbalanced conditions high accuracy and dependability. Ranges changed 
monitoring radio detectors—recording current and simply by inserting required range standards. Chart 
speeds changed by simple screwdriver adjustment. All 
features described in bulletin. Send for your copy 





duration in electroplating and metal refining—recording 
speeds—making life tests on batteries, lamps, etc 
Available in required ranges for A-C or D-C voltage 
or current measurement needs. Also furnished with 
bracket for wall mounting; and with flange case for 
flush panel mouating. Bulletin available giving com- 
plete specifications and prices WESTON Electrical 
Instrument Corporation, 614 Frelinghuysen Avenue, 
Newark 5, New Jersey 7553 


WESTON 
YUL 
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Explains how you can 
improve quality, increase production 


and lower costs! Find out how con- 
tinuous, automatic infrared analysis can help in 
your plant. . . how quickly it will pay for itself and 
increase your profits. Instruments immediately avail- 
able for sale or for lease. Phillips instrument engi- 
neering service will assist in designing a sample 
system, tailor-made to fit your needs. Write today 
for descriptive tolder which explains the benefits 
and advantages of Phillips 66 Infrared Analyzers. 


INSTRUMENTS SALES DIVISION 
PHILLIPS PETROLEUM COMPANY 


Bartlesville, Oklahoma 


Ly 
(> 
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HASTELLOY alloys can help solve 
your corrosion proble m8 100 For 
further information, contact the near 


est Haynes Stelliti Company office, 


*'sSmithlhning  distinguishe mm exclu 
sive process of the A. O. Smith ¢ orpol 
tion, Milwaukee Wisconsin 


Cys 


Nickel-base, corrosion-resistant allovs available 


HASTELLOY 


TRADE-MARK 


as sheet, plate, har stock, welding rod. welded 
tubing and pipe, cast pipe and pipe fittings, sand 


ind precision-investment castings 


‘Hostelioy «0 registered trade-mark of Union Carbide and Carbon Corporation 


For more data on advertised products, use Readers’ Service Cards, last pag 


( A TOWER OF RESISTANCE 


Strips of HasteLoy alloy C are being 
ire-welded to this 44-ft. long tower 
to give it added corrosion resistance. 
The entire inside surface of the vessel 


is covered with 's-in. thick sheet. 


SEALING OUT CORROSION 


rhis lining of HasreL.oy alloy F will 
resist acids and alkalies. It is attached 
to steel by the Smithlining* spotweld 
process, one of the many ways of 
attaching Hasrectoy alloys to steel 
Use of lined-sheet is an economical 


means of handling severe corrosives 








Haynes Stellite Company 


A Divisicn of 
Union Carbide and Carbon Corporation 


uc) 
General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago — Cleveland — Detroit — Housten 
Los Angeles —New York—Son Francisco—Tvulsa 
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Yale Dita 

Larkin Bull Plugs and Swage Nipples are 
produced by the most modern machine 
tools from the best of raw materials. They 
are exactingly checked during each step of 
the manufacturing process. 

Protective coated, clearly and accurately 
labelled, carefully boxed for shipment, 


they come to you as precision fittings suit- 
able for any service. 


LARKIN PACKER CO., INC. 
St. Lovis, Mo. 





= Through Your Supply Store 








$$. ee 








WANT FAST HEAT-UP OF OFF-AND-ON 

PIPE COILS, HEADERS, UNIT HEATERS, ETC.? 
Speed heat-up with Armstrong thermic bucket 
traps. When steam is first turned on, air is 
pushed out the large thermic vent—fast! As 
soon as steam reaches the trap a thermic strip 
closes the vent, then the bucket functions as 
a regular bucket. Traps with thermic vent 
buckets discharge air 50 to 100 times faster 
than other traps. 








NEED A CHECK VALVE AHEAD OF TRAP? 


Just specify Armstrong with internal check 
valve. No check valve installation labor or 
fittings needed. Spring loaded action and ver- 
tical position minimize danger of dirt holding 
valve open. The Armstrong internal check 
valve is top quality—long lasting. 


Save money with Armstrong built-in strainer 
traps. They cost less than a separate trap and 
strainer and save installation time and money. 
Stainless steel screen lasts a long time. 


ARMSTRONG MACHINE WORKS 


Get the full facts about all Armstrong . ‘ Ps. 852 Maple Street « Three Rivers, Michigan 
traps. Send today for free Catalog J, oe 
The Armstrong Steam Trap Book. 
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ELECTRONIC 
SPEEDRANGER 


SIZES. 4 to 15 HP with speed 


ranges up to 6 to |. MOTOR GENERATOR SET 


OPERATOR S 
STATION 


FEATURES. Constant torque 
rating, smooth starting, good 
. with jogging, 
reversing, dynamic braking, 
as 


regulation . . 


and wide speed ranges 


- optional features. 


SPEEDRANGER 


if you need unbiased help in selecting the correct type of variable speed unit. . . 


ELECTRONIC 
CONTROL 


O-C DRIVE MOTOR 





come to Master, the only 


manufacturer of variable speed drives who can offer you a chaice between she advantages of MECHAN.- 


/ 
ICAL variable speed and ELECTRONIC variablé speed operation. And since 


electronic drives are available with any of MASTER'S five types of gear units 


tion in either high speed or low speed ranges. Always check with MASTER for 


drive that is right for you. 


both the mechanical_and the 
, you can secure speed varia- 


impartial help in selecting the 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


upt 
h 


power 


tie ttiinn Mit atin, ain 


Pa ae S J‘ 


te ce oe a Z 
added to [9 turbines 
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HILL PUMP COMPANY 
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M&A Infra-Red Gas and Liquid 
alyzer (LIRA) 


FOR 


* Automatic analysis of fluid mixtures 
« Measuring toxic contaminants in air 


¢ Precise process control 


Any process involving infra-red absorbing 
gases or liquids presents an ideal application 
for this accurate, sensitive instrument 

This Luft type device makes a continuous 
and rapid analysis of one component of a 
sample mixture. The stability of the instru 
ment has been proved in a wide variety of 


production, control and research problems 


HIGH SENSITIVITY Up to 2 ppm or 


better under certain conditions 


STABILITY -Less than 2% of full scale 
drift per day 


LINEAR CALIBRATION ~— For most 
problems less than 4% non-linearity, In 


many cases less than 2% of full scale 


RAPID RESPONSE —To within 5% of 
final reading in 40 seconds when suth- 


ciently rapid sample change is provided 


APPLICATIONS~— Control of carbon 
monoxide in hydrogenation gases; analy 
sis and control of distillation products and 
chemical reactions; measurement of toxic 
gases or vapors; determination of the 
degree of completion of batch-type proc 
esses; determination of the efficiency of 
catalysts, testing of dehydration equip 


ment and many other applications 


Schematic diagram showing components and oper- 
ation of the M.S.A. Infra-Red Analyzer. Solid 
white line shows the path of the beam through the 
sample cell. Broken white line indicates the path 
of the beam through the compariron cell, inter- 
rupted by the beam alternator. 


For complete details, write for our bulletin. 


MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Avenue, Pittsburgh 8, Pa. 
At Your Service: 76 Branch Offices in the United States 


MINE SAFETY APPLIANCES CO. OF CANADA, LIMITED 
Toronto, Montreal, Calgary, Winnipeg, Edmonton, Vancouver, New Glasgow, N.S 
Representatives in Principal Cities in Mexico, Central & South America 
Call the M.S.A. man on your every safety or Cable Address: “Minsaf” Pittsburgh 
process problem . . . his job is to help you 
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High Octanes... 


High Yields... 
Low Cost... 


Proved Performance 


These advantages of Atlantic Catforming are being 
demonstrated again and again in different commercial 
installations. We invite you to share in the benefits of 
Catforming. Please phone, write or wire for cur detailed 
brochure, ““CATFORMING.” The Atlantic 
Refining Company, Research and Develop- 


ment Dept., P.O. Box 8138, Philadelphia, Pa. 
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WHAT ABOUT.CONTROL OF 


TASKING LIQUIDS? 


THE ANSWER IS 
THE EXCLUSIVE 


OD 
FLASH-FLO 


ELIMINATES... 


‘ e DESTRUCTIVE VIBRATION 
e@ TRIM DETERIORATION 
e HIGH NOISE LEVEL 


ye 


we 4 Complete Information in Bulletin 101-8 
HAMMEL-DAHL COMPANY 


175 POST ROAD, (WARWICK) PROVIDENCE 5, R. 1., U.S. A. 


SALES OFFICES IN ALL PRINCIPAL CITIES . 
MANUFACTURING PLANTS IN WARWICK, R. 1., U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
CANADIAN MANUFACTURING AFFILIATE—GUELPH ENGINEERING CO., GUELPH, ONT. 
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WHY 
NOT 
USE IT? 


Fuel costs getting you down? In a year or so, 
a Ljungstrom Air Preheater could pay for itself 
in fuel savings alone 


Trying to boost your capacity? Four of 
your present units could do the work of five 
with Ljungstroms on the job, increasing each 
unit's output as much as 25% 

Turnaround taking too big a slice out of 
on-stream time? A Ljungstrom Air Preheater 
makes fuel burn more completely — at a higher 
temperature — greatly reducing the 

rate of slag build-up on furnace tubes 

You'll stay on-stream longer — vear in 

and year out — with a Ljiungstrom 


Our Engineering Staff will be happy to show 
you how others have saved up to 20% on 

their annual fuel bills increased throughput 
as much as 25% reduced slagging and 
actually improved product octane ratings 

with Ljungstrom Air Preheaters 

Write today for full details 


WHEREVER YOU BURN FUEL. YOU NEED LJUNGSTROM 


The Air Preheater Corporation 60 cos: 42nd street, New York 17, N.Y. 
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NEW YORK BOSTON HOUSTON SAN PRANCISCO 
VICKERS-VULCAN PROCESS ENGINEERING CO., LTD., MONTREAL, CANADA 


DIVISIONS OF THE VULCAN COPPER & SUPPLY CO.; 
VULCAN ENGINEERING DIVISION @ VULCAN MANUFACTURING DIVISION @ VULCAN CONSTRUCTION DIVISION @ VULCAN INDUSTRIAL SUPPLY DIVISION 





7 
ne % 
ai 
+ ~ 04 | 


+ 
‘ 
ai if 


or more dota on advertise { } | | ] | 

F dat tised products, use Readers’ Service Cards, last pag ¥ 
t rROLEU x N 

\ 








ings Yet to Come 


A great deal has happened since the inception of this company four years 
ago. It has been a time of exceptional growth, progress, achievement. 


The broad range of work undertaken includes the simple and 

the complex . . . complete refineries and auxiliary units . . . crude 
units and office buildings . . . turnaround operations and laboratories. 
And the field of operation has expanded to become international in 
scope, with “Built by Procon” a well-known term even in the 

more remote parts of the world. 

We are proud of the men in our organization whose talents, experience 
and unbounded energy have made these achievements possible. 

But we are even more conscious of, and grateful for, the confidence 
placed in us which, from the very start, has been so clearly evidenced 
by all those whom we have served. 

The accomplishments of these past four years .. . great as they seem 
to this young business . . . will, we are confident, prove to be but 

a shadow of things yet to come. 





PROCON Perpprrat’ 


PROCESS CONSTRUCTION 

1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A. 
PROCON (CANADA) L!MITED Za 

IN CANADA [40 ADVANCE ROAD at i> 
TORONTO 18, ONTARIO Ue 
PROCON (GREAT BRITAIN) LIMITED . 


IN ENGLAND 
- | 112 STRAND, LONDON, W.C. 2 
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Struthers Wells Vertical Heaters are widely used 
throughout the petroleum industry. 

High thermal efficiencies may be secured with these 
Heaters—an important factor where the cost of natural 
gas and other fuels is increasing so rapidly. s 

Standard units are available in a wide range of sizes, 
with most equipment available for prompt shipment 
using stock materials. 

Circulating systems are available, using oil or Dowtherm, 
for the indirect heating of grease kettles, reactors, and 
other equipment. This equipment is generally supplied 
complete with all accessories. 

Electrically heated units for circulating heating are 
available for pilot plant or small scale operation. 

New Bulletin C-45 is available; please send request on 
your letterhead. 





A Struthers Wells Type 
CV Heater 


i ee 








~ ae YS! ee = 
; 








STRUTHERS WELLS CORPORATION 
WARREN, PA. 
Plants at Warren and Titusville, Pa. Offices in Principal Cities 
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Synthetic Fabrics and Yarns 


Motor Oil and Gasoline (Additives) 


To sell America’s most demanding buyers... specify 


fora 
complete line 


of high quality 


SURFACE COATING 


petroleum chemicals PETROHOL 91 


PETROLEUM 


PARANOX 
PARATONF 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATA( 
PETROHOL 
Methy! Ethyl! K 
Dewaxing Aid 
Ethyl Ether 
Isopropyl! Ether 
Reference Fuels 


July. 


1954 


PETROLEUM 


PETROHOL 95 
PETROHOL 99 
JAYSOL 

Secondary Buty! Alcohol 
Secondary Buty! Acetate 
Isopropyl! Acetate 
Acetone 

Methyl! Ethyl Ketone 
Ethyl Ether 

Isopropyl Ether 
Dicyclopentadiene 
Napththenic Acids 
Iso-Octyl Alcohol 

Decyl Aleohol 

Denatured Ethyl! Alcohol 


REFINER 


CHEMICAL 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 

Iso-Octy! Aleohol 
Decy! Aleohol 
Denatured Ethyl Alcohol 
Tridecy! Alcohol 
Dicyclopentadiene 
Isoprene 

Butadiene 

Ethyl Ether 
Isopropy! Ether 
Tetrapropylene 
Tripropylene 
Aromatic Tars 
Benzene 

Acetone 

Methy! Ethyl! Ketone 


For more data 


34 successful years of leadership in serving industry 
Meet America’s most important consumer. The woman 
whose judgment makes or breaks a sale in more and more 
fields today. She buys the look, wear, work and performance 
of a product she demands proved results 
That's why it pays to back your product with the research, 
experience, know-how and proved results of the Enjay 
Company. Enjay is a recognized leader in developing and 
marketing a complete line of uniform, high quality petro- 
leum chemicals for the chemical, petroleum and surface 
coating industries. Specify Enjay for the dependable in- 
gredients that assure proved results 


ENIAY CO... INC. e 15 West Sist Street, New York 19, N.Y. 
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The “where” and “why” of Monel 
in HF alkylation 


Where there is a wide range of acid concentrations 
..» Monel® is usefully resistant to all acid concentra- 
tions. That's most important, for example, in acid 
regeneration equipment where concentrations may a 
vary from anhydrous to 3807 solutions. a 
— = a * Se TT 
- 

, = 
Where there is a wide range of temperatures... iF / AL 4 L/ 
Monel is resistant to corrosion in unaerated HF-water — rf e ’ = d 
solutions, up to 250° F., a much higher temperature 
than various other metals can withstand. And with 
anhydrous acid, temperatures as high as 1100° F. can 


be used. 


Where velocity might cause excessive corrosion... 
Monel is relatively unaffected by velocities that in- 
crease the corrosion rates of other metals. For this 
reason, Monel is advantageously used in valves, 
pumps, pipe lines, and for bubble caps and linings in 
HF distillation columns. 


Where high strength is needed ...“K”™® Monel has 
all of the corrosion resistant advantages of Monel plus 
high strength. [tis therefore most useful in parts such 


as pump shafts and valve stems. 


Where hardness and galling resistance are needed 

“S°® Monel combines the corrosion-resistance of 
Monel with high hardness, and is especially suited 
for such parts as gate and plug valves, pump parts, and 


other parts where sticking or seizing must be avoided, 


Where could Monel be most useful to YOU? Chances 
are Monel could be used at many points in your HF 
processing units to decrease corrosion and improve 
operations. Consult INCO’S Corrosien Engineering 


Section. They are always glad to help you. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York » N.Y 


Inco Nickel Alloys itt, 
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400 Million Cubic Feet 
of Natural Gas Ge Sy 
Pass Through These Pipes Saaatwsge a 
Every Single Day! sites’ 


_— -_ - 











Every day 400,000,000 cubic feet of natural gas 
pass through the main inlet pipes of the world’s 
largest petro-chemical plant. This is the raw 
material that is transformed into diverse 


petro-chemical products for countless industrial uses. 


The complex facilities for such vital production 





demanded extensive design, 


— 


engineering and construction 


—- 


experience. Pritchard supplied this 





at 


experience for the Tuscola plant 


+- 


as the major contractor on the job. { 


4 


Such tangible evidence is proof { 


that Pritchard can meet your ‘ 


specific needs. C 


rie 
—— 











ur. Pritchard «co. 


Industry’s Partner for Progress ENGINEERS © CONSTRUCTORS 
Dept. 354 210 West 10th Street, Kansas City 5, Mo. 





SERVING THE GAS 
POWER, PETROLEUM AND 


CHEMICAL INOUSTRIES 
—_ CHICAGO © HOUSTON © NEW ORLEANS © NEW YORK 
in PITTSBURGH © ST. LOUIS © TULSA 


* 
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Jerry Rea, plant worker, checks 
on the trouble-free operation of 
twin towers comprising Kemp 
Model 50-S Oriad Dryer. 














Sulphur Producer Gets Automatic 
Drying of Compressed Air with Kemp 


costly delays caused by line freezes in the plant. 


If drying air or other gases is a problem in your operation, 
it will pay you to discuss your problems with a Kemp Engi- 
neer. He can recommend specific equipment to handle your 


During their processing of sulphur and sweetening of natural 
gas, the Powell, Wyoming, plant of Seaboard Oil Company of 
Delaware needs large quantities of dried, compressed air to 
operate complex control instruments. 


When their Silvertip Field plant was opened, the operators 
turned to Kemp to provide this dried air, installing a Model 
50-S Kemp Dryer. The machine operates on a manual switch- 
ing and automatic timing device. Imbedded steam coils re- 
activate the towers permitting 25 cfm capacity at an exit 
pressure of 50 psi. The installation is operating 24 hours a day 
on a seven-day week — preventing corrosion and avoiding 
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specific problem . . . and give you the benefits of every Kemp 
installation—simplicity of operation and maintenance, low 
installation cost and minimum maintenance expense. A Kemp 
Engineer is ready to discuss your needs—without obligation. 


For detailed, technical information, ask for Bulletin No. D-29. Write to: 
C.M. KEMP MFG. CO., 405 E. Oliver Street, Baltimore 2, Maryland 


ADSORPTIVE DRYERS 


ATMOSPHERE & INERT GAS GENERATORS 
SINGEING EQUIPMENT. IMMERSION MELTING POTS 
CARBURETORS + BURNERS - FIRE CHECKS 


REFINER—V. 


PeTROLEUM 





DESALTING EFFICIENCY FACTOR: 


One of the most important features of 
Tretolite Desalting is SIMPLICITY. Here are 
three ways it helps you get more efficient 
desalting. 

















1. LOWER INITIAL COST Ina Tretolite chemical 
desalting plant, Tret-O-lite does the work. The 
Tretolite-designed flow system promotes ideal 
coalescence and separation of the oil and 
water phases. The desalting is effected rapidly 


and easily. 


LOWER OPERATING COST Tretolite desalt- 
ing utilizes one agent only, chemical, to effect 
the salt removal demulsification. The efficiency 
of Tret-O-lite desalting agents permits effective 
operation with minimum chemical requirements. 


No secondary treating agency is required. 


LOWER RESIDUAL SALT in spite of the low 
initial and installation cost, Tretolite salt re- 2 
: . 
movals are in the 95 to 100% range. Residual ie 04 Fe 
salts, solids and other impurities are held at en 
minimum. The water bleeds are consistently wear thew 
clean. Tretolite desalting engineers will gladly 
furnish you with performance data relative to 


crudes similar to those charged in your refinery. 


Why not ask for a Tretolite proposal on =e 


your next desalting problem? -. atten witty 


TRETOLITE COMPANY 


A Division of Petrolite Corporation 


369 Marshall Avenue, Saint Lovis 19, Missouri 
5515 Telegraph Rd., Los Angeles 22, California 


To $4.19 
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Creative Contributions 
GRAPHIC 


to Centralized 


Process Control... PANELS 





Years of experience in panel design and 
construction have equipped Foxboro Panel 
Engineers with many exclusive techniques... 
methods which bring you unequalled perform- 
ance in centralized process control. 


One typical feature is the use of aluminum strips 

and shane. three-dimensional in effect, in bright, 

permanent colors, to symbolize flow lines and 

vessels. These are securely attached over the 

background finish, yet may readily be rearranged 

when necessary without marring the finish or neti ges ce Reg A a mo 
leaving ugly holes. (If you prefer, painted closed if desired), termina!s seaaed for 


graphic panels can be furnished. ) quick identification in field, neat ar- 
; P rangement of tubing and wiring, full 
Behind the panel, Foxboro’s open framework accessibility to all instruments. 


construction and the neat, clean arrangement of 
piping and wiring permit quick installation 
and far easier maintenance. 


Foxboro’s skilled Panel Assembly —— 
Department completes the team 
which provides you with the most 


efficient and usable Graphic Panels Reg. U.S. Pat. Off 
available today. Let us work up 

a detailed proposal for you. 

The Foxboro Company, 

747 Neponset Ave., 


Foxboro, Mass. PROCESS CONTROL ENGINEERING 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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The Mail Box... H/GH EFFICIENCY 
Comment on Article Cochrane ZEOLITE SOFTENERS 


I Phe Editor 


This comment ts in reference to Mr e e e 
Granet’s pores entitled Md shew ae p provide easy, economical operation 
erties ot yvdarogen, which appeared im 

the Mav, 1954, issue of your magazine 








We have checked the curve presented 
for the thermal conductivity of hydro 
gen gi and it appears to be in error 
by a factor of 10. Following ts a table 
which gives the values obtained from 
Perry's Chemical Engineers Handbook 
(page 461—Jrd Edition), a paper pre 
sented at the 1953 ASME meeting im 
New York entitled “The Viscosity, Thet 
mal Conductivity, and Prandtl Number 
for Air, O N:, NO, H:, CO, H:0, He 
and A,” by Joseph Hilsenrath and Y.S 
Pouloukian, and the value obtained fron 
Mr. Granet’s presentation 


Hilsenrath 
Temperature Perry etal Granet 
122 Deg. | 0.115 0.100 0.0110 
212 Dex. I 0.129 0.126 0.0123 
572 Deg. | 0.178 0.175 0.0172 


units im all cas are Btu. ft lit 


J. Lombardi 
95 Broad m. Fe. Shoutberg The Cochrane Hydromatic Single Control Valve 
- J POat Vat) 62% : . 7 . 
New York 7 provides positive, accurate control of all phases of the softening 
cai ” and regenerating cycle. 
uthor roving Granet ha responded to . a or on ‘ _ See » > 
Meswre. Lombardi cond Shoulbera a: It is so simple to operate that no technical knowledge 
fall of the softening process or the equipment is required. 
‘ > ; ‘ » ‘ g ; ‘ “C—O 
"The comment to. vere well then os High quality effluent is thus assured at a minimum cost 


the curve of Figure 3 for the thermal and maximum delivery. 
pom: type - — Ti fies catiee tly is Cochrane engineers and manufactures every type 
og dak ook a then ‘3 peters of precipitation and ion exchange water conditioning 
read 0, .1, .2, et equipment, thus assuring you unbiased recommendations 


“Thank ye for calling this to my at for equipment best suited to your requirements. Cochrane's 
tention and | regret very much that this 


error occurred complete service provides single responsibility for engineering, 
fabrication and continued satisfactory operation. 

For complete details on Cochrane Zeolite Softeners, 
use the coupon below. 


Who’s Got the Book? 
‘To The bkiditor 
In the May issue of Perroteum RI] 


INER appeared an article on page 140 Coch resmre 
rv f W 


Shelley of Magnolia Petroleun CORPORATION 
Company entitled “Classroom Training 
Aids Process Operators.” 3115 17th STREET, PHILADELPHIA 32, PA. 


Will you please advise me if the text Representatives in 30 principal cities in U.S.; Toronto, 
book titled “Fundamentals of Refininc’ Canada; Mexico City, Mexico, Paris, France; Havana, Pottstown Metal Products Division— 
, , : 2 - Cuba; Caracas, Venezvela; San Juan, Puerto Rico; Custom built carbon steel, alloy and non- 
used in this training program is availa Honolulu, Hawaii. ferrous products. 
ble to the public 4 ¢c100.8 
I teel like this book would be of great a ee i ee 
help to me as so many of the articles in 
PerroLeumMm REFINER have been in the 
past 


COCHRANE CORPORATION 


3115 No. 17th ST., PHILADELPHIA 32, PA. 

\. T. Dominy 
1816 Van Loan Avenue Send me a copy of Publication 4520-A on Zeolite Softeners. 
Corpus Christi, Texas 


, Nome ___Title 
luthor vi letter 





; Company. 


Since publicz‘ion of the article “Class 


room Training Aids Process Operators” 
in the May issue of PerroLteum REFINER, 
we have received several requests for 
copies of our book “Fundamentals of 
Refining,” which was used as a textbook 
for the course 


Address___ 


State 





City Zone 


It may be of interest to you to know Deminerolizers . Hot Process Softeners . Hot Zeolite Softeners Deelkalizers 


that one such request was from Hono Reactors Deoerators ¢ Continveys Blow-Of . C-B Systems Specialties 
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Urinnell nas 


pipe hangers and supports for every piping 
requirement, from simple water piping to high 
pressure, high temperature steam lines. 

No other company, anywhere, makes as 
complete a line of pipe hangers. 


the right pipe hanger 


If some detail of piping arrangement should 
make it necessary to deviate from hangers 

of standard design, it is important to remember 
that Grinnell will design and manufacture 
hangers to meet your special requirements, 
This is a service Grinnell freely offers. 


lO he! VOU 


Through Grinnell’s efficient coast-to-coast system 
of strategically located warehouses and jobbers, 
you can purchase Grinnell Hangers “out of 
stock”, anywhere. No other manufacturer of 
pipe hangers offers a distribution set-up as 
thorough or complete. 


every pipe 


1 


Tt 


Grinnell is ready to cooperate on all your 

pipe hanging assignments. For example, Grinnell 
will assist in the preparation of pipe suspension 
specifications. In addition, Grinnell, alone, 

of all manufacturers offers experienced field 
engineering service — maintains a staff of 
engineers who are ready to assist “on the job” 
with any problems in the erection of 

pipe hangers and supports. 


GRINNELL 


AMERICA’S No. 1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 
Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports *  Thermolier unit heaters °* valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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‘The Mail Box ... 


lulu, Hawaii. This, coupled with the fact 
that your June issue contains letters 
from readers in Argentina and Bombay, 
India, certainly attests to a world-wide 
interest in your magazine 

I regret that we are unable to comply 
with these requests for copies of the 
book. We printed 500 copies of the book, 
all of which have been distributed within 
our organization. However, several copes 
were sent to the American Petroleum 
Institute Library on Training in the 
Refining Division, 50 West 50th Street, 
New York 20. These should be available 
upon request 

I appreciate the manner in which the 
article was presented and the interest 
shown in our efforts in this phase of 
training 


Petrochemicals Unlimited 

lo The Editor: 

“Petrochemical Process Handbook” pub 
lished in November, 1953 by PrTRoLEUM 
REFINER is a special edition which 
gives me, as well as many others, all 
available information on petrochemical 
processing. Because of the petroleum 
and gas industry being the great natural 
source of supply, petrochemical process 
ing has developed into a large scale 
Oil men and business men ia your 
country invested vast manpower and 
dollars in research and in plant facilities 
to make this development possible. 1 
believe that it will have an unlimited 
future 

As one of the men connected with 


petroleum industry of China, I am most - - : 
eager to seek knowledge about the re For “long-run” use, the Standardaire 


actions of synthesizing plastics, fibers, Blower has proved its ability to move 
detergents and many other new chemical where more gas with less wear and less 
products derived from petroleum and maintenance and power costs 
natural gas. I hope you would be gen than other blowers of equal 
erous enough to help me to get some endurance weight and size. 
instructions or pamphlets from those 
companies which are active in petro e You'll find the Standardaire Blower 
‘ — bead » eblieed if I should zs offers you a wider range of pressures 
mm gol geo gone: oolged uf shoul with a minimum of internal losses. 
; a This dependability of operation 
W ang-Tze-seng, Refining Engineer, is achieved by employing a proved 
Kaohsiung Refinery, principle of compressing gas on a 
Chinese Petroleum Corporation must. a some adiabatic cycle. The high 
pressure gases are confined to the 
discharge end of the blower, 
because of the continuous sealing 
. throughout the entire length 
Excellent Presentation of the Standardaire’s accurately 
\lo The Editor: machined rotors. 


Kaohsiung, Taiwan, 


China 


[ wish to take this opportunity to thank Write today for the new bulletin 
Mr. Gibbs and the PerroLeum REFINER on Standurdaire Blowers 
for the excellent presentation of my article : y 
in the April issue. | could not have asked 
for any improvement 


F. Zapffe, 
BLOWER-STOKER DIVISION 


Research Engineer, 
Caeeome READ STANDARD (eset 
’ 


CORPORATION 





What Are YOUR Views? 
Read Standard also manufactures a 


The Mail Box is open for discussion complete line of chemical mixers 
for laboratory and industrial use. 
of timely subjects pertinent to the Ser lafecmedion welen 


industry Read Standard Corp., York, Pa. 
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- 
YOU CAN TURN OVER 6 million gallons quickly, smoothly, and 
uniformly with LIGHTNIN Side Entering Mixers. Thousands of 
these units, in sizes from | to 25 HP, are at work blending 
straight-run gasolines, adding TEL, blending lube oils, mixing 
gas oils prior to cracking, controlling bottom sediment in crude 
storage tanks. 


Soe 
f 7 


wa 


Sf ale 
CAUSTIC TREATING ond other mix- 
ing jobs become fast, efficient opera- 
tion with turbine-type LIGHTNIN 
Mixers. You can mix, blend, suspend 
solids, get intimate gas-liquid and 
liquid-liquid contact, in open tanks or 
closed pressure vessels with these 
units. Standard sizes from 1 to 500 
HP provide hundreds of power-speed 
combinations. 


ue 








How to be on safe ground 
when you plan for fluid mixing crmm.com... 


tinuous or batch mixing, pipeline 
; mixing, there are 30 LIGHTNIN pro- 
\ refinery enginer recently found he 5 years of research and field experi- pelier-type models to choose from. 


had been allowing two hours for a ence on thousands and thousands of Sizes 4 to 3 HP. 
mixing operation that, when correctly — applications. 
done, took 15 minutes 

Why take chances with fluid mix- 


ing when its so easy to be ure 


Save on upkeep, too 


He can show you the way to mainte- 


vou're right? nance savings you may never have 


You can get the right data-answer thought possible with fluid mixers. A 


for any fluid) mixing problem sensible program for reducing ma- 


quickly, without cost or obligation chine obsolescence, and keeping re- 


by handing the problem to your placement costs low, 


LiGHtTNIn Mixer representative Before vou select a fluid mixer for 
He climinates guesswork and risk, any purpose, find out how much time 


by giving you an unqualified guaran- and effort vou can save by checking 


tee of successful results. first with Mixco. Get the facts now OPEN TANK becomes an efficient 


mixing vessel when you add a 
His approae h to vour problem IS on the LIGHTNIN vuarantee that pro- LIGHTNIN Portable Mixer. Over 30 
tects you unconditionally. Call in vour models, electric or air driven. Sizes 


sound, fundamental — yet fully in step 
Ye to 3 HP 


with today’s processing methods LIGHTNIN representative or write us 


His recommendations are based on — today. 


Oss sc" MIXING EQUIPMENT Co, Inc. F L/QASDIN 


[_) 8-102 Top Entering Mixers 


(turbine and paddle 164-g Mt. Read Blvd., Rochester 11, N. Y. 


. 
types) > 
((] 8-103 Top Entering Mixers In Canada: Greey Mixing Equipment, Ltd. Nxers. 


(propelier type) 100 Miranda Ave., Toronto 10, Ontario. 
C) B-104 Side Entering 
S| «GET THESE HELPFUL FACTS ON MIXING 


Mixers 
CJ B-106 Condensed Cata- 
log (complete line) 
([] 8-107 Mixing Dato Sheet 
0) 8-108 Portable Mixers 
(electric and air driven) 
(] 8-502 Mud Mixers (oil = 
A 
well drilling) ddress ; MIXCO fivid mixing specialists 
C) 6-503 Mixers for BS&W 
Control 


Please send me, without obligation, catalogs checked at left LIGHTNIN Catalogs contain practical 

data on impeller selection; sizing; 
Nome Title . — best type of vessel; installation and 
operating hints; full description of 
LIGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


Company 





City 
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July, 1954 


DR, JOHN J. Me 
KETTA, who for two 
Educational Field years has been editorial 

director of PETROLEUM 
REFINER, has resigned that position to return to 
the University of Texas as Graduate Professor of 
Chemical Engineering. 

However, Dr. McKetta will continue to be a 
member of the PerroteumM REFINER staff in that 
he will be editorial consultant, a new position 
created to allow us to continue to take advantage 
of Dr. McKetta’s experience and knowledge. 

Dr. McKetta came to PerroteumM REFINER from 
the University of Texas where he was chairman 
of the department of Chemical Engineering. At 
the time he came with Prerroceum REFINER he 
was reluctant to leave teaching but agreed to “take 


NicKetta Returns To 


a try at it.” 

Readers, the editorial department and the man 
agement of PerroteumM REFINER are in agreement 
that he has done an excellent job as head of PR's 
editorial department. During his two-year tenure 
PeTROLEUM REFINER showed the phenomenal gain 
of 46 percent in paid circulation, something almost 
unheard of in the business paper field. The publi 
cation has gained in stature and prestige through 
out the world 

Naturally all of us hate to see Dr. McKetta, who 
has been plain “John” to us, leave but when a man 
loves a certain kind of work, he had better do that 
kind of work, we all agree. 

To Dr. MckKetta on his return to the educational 
held, we wish every success. 

Robert J. Phillips, who has been second in com 
mand of PeTroLeEUM REEFINER’s editorial staff, will 
succeed Dr. McKetta as editorial director. Phillips, 
who was a McKetta choice, came to Prerroteum 
REFINER from the refining industry, being con 
nected with the Humble plant at Baytown 


Ray L. Dupiey 
Publisher, PerroLteum REEINER 


IT SHOULDN'T ever have 
to be said to intelligent 


Repeating 
Wise Words 


\merican business execu 
tives, but now and then even 


PETROLEUM REFINER 


the obvious bears repeating. N. C. McGowen, 
United Gas Corporation president, is speaking 
here: 

“We must remember that privileges and rights 
we have under our government are ours only 
for as long as we use them wisely and in the 
interest of the public. If we are to retain the rights 
of competitive enterprise we must accept the re- 
sponsibility of proving that we have the desire and 
know-how to exercise them properly. A corpora- 
tion, like an individual, must be a good citizen if 
it is to hold the right to exist... 

“The entire history and development of our 
country has been based squarely on a system of 
individual initiative and freedom of enterprise and 
accomplishment, It makes sense then that our com 
pany——-that every company in our land—has not 
only the responsibility but also the duty of helping 
to encourage and strengthen those principles 
which have made this nation great. We have an 
obligation to develop an understanding of the 
system of corporative enterprise which our com 
pany represents. We must remember that in many 
parts of this world, companies lke United Gas 
cannot even exist, much less make money for theit 
stockholders.” 


IT SEEMS that there are 
plenty of people anxious to 
break into the market for 
supplying fuel to the cars we 


Gasoline 


In the Water 


all drive today. There is no dearth of suggestions 
Bruce Quayle which 
appeared in the April issue of Service, Cities Sery 


ice Company house publication. He reports that 


according to an- article by 


not only have there been suggestions for power 
ing cars with such varied materials as floor sweep 
ings and water, but that both have actually been 
used to do the job 

\ccording to Author Quayle, engineers at Ford 
Motor Company successfully experimented in 
1927 with a method for running an engine on 
floor sweepings from a grain elevator. The carbu 
retor was replaced with a fan and a network of 
pipes which kept the dust in suspension. The fly 
in the ointment was that apparently no practical 











Figs. 1 and 2 ore representative 
of results obtained in a test con- 
ducted by a major oll company 
in an area where on abnormal 
number of sludge complaints in 
domestic heating systems were 
received. 


Fig. 1 shows a typical filter ele- 
ment as removed from one of 
the heating units ofter running 
on untreated fuel. Fig. 2 shows an 
element at the end of a 90-day 
test period in which the some fuel 
plus Fuel Oil Additive No. 2 had 
been used in the system. 


This, and other findings in the 
test, indicated that Du Pont Fuel 
Oil Additive No. 2 acts as an 
active sludge dispersant in con- 
centrations of 20 tbs./1000 bar- 
rels and that its use in dirty fuel 
oil systems is generally beneficial. 














Increase your heating oil market with 


DU PONT FUEL OIL ADDITIVE No. 2 


The prevention of filter clogging is an important 
sales and servicing advantage . . . and customer 
satisfaction is becoming increasingly important in 
every heating oil market. One way of assuring this 
satisfaction is in the prevention of clogged filter 
screens or lines. 

To help overcome clogging, Du Pont Fuel Oil Ad- 
ditive No. 2 not only retards the formation of in- 
soluble residues, but also reduces the particle size 
of those residues that are formed. 

Actual field tests, of which the filter elements illus- 
trated above are a part, show also that Fuel Oil 
Additive No. 2 acts as a sludge dispersant in dirty 
fuel systems and, being ashless, burns completely 
with the fuel, 


If you want to insure a higher quality fuel oil for 

next fall’s market, why not start by giving it added 
storage stability now with Du Pont Fuel Oil Addi- 
tive No. 2. 
Samples for testing in your own stocks and a de- 
scriptive booklet on this additive can be obtained 
from any Du Pont Petroleum Chemicals Division 
representative or regional office. 


OU PONT 


946. v. 5. Pat. ort 
Better Things for better Living 
» « « through Chemistry 


Petroleum Chemicals 


1. DU PONT DE NEMOURS & COMPANY (INC) 


Chemicals I * Wilmington ¥&5, Velawore 
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mechanical feeder could be devised. So another 
good idea bit the dust. 

(Quayle also reports that in 1935 a gentleman 
from Texas obtained a patent for a device de 
scribed as a catalytic carburetor which would 
break down water into its constituents, hydrogen 
and oxygen. The New York Times reported that 
the man actually made his car run with this de 
vice. We have to assume, however, that it was all 
for naught since the patent expired in 1952 with 
out any reports of commercial development. 

Perhaps the moral for those in the oil business 
is that complacency should be avoided. After all, 
the day might come when motorists will complain 
that the water they are using for fuel contains 
gasoline. 


AT AN AGE when most 
folks celebrate their retire 
ment, one outfit we know is 
just cranking up into high 
gear. Sixty-five years ago June 18, some oil men 
filed papers to start a $500,000 corporation now 
worth roughly $2 billion, and a rating of third 
largest oil company. Far from ready to retire 
on its 65th birthday, Standard Oil Company 
(Indiana) is kicking up its heels and acting like a 
youngster, as testified by the following: 

Later this year they will put on stream a 


Not Ready for 


Retirement 


brand new refinery at Mandan, N. D. 
\n eastern subsidiary is just getting started 
on a new refinery to be built near Yorktown, Va. 


CHIEF THREAT to the 
Key to Industry industry *s ex onomiu position 


is excessive gasoline inven 


Economics : 
Motor fuel use will 


tories 
start dropping to winter levels in October, and 
that leaves industry only three months to work 
off these excesses. However, much could be done 
to brighten the outlook if refineries would hold 
their gasoline output below last year’s levels for 
the next three months. 

Stocks of gasoline in mid-June totaled 171% 
million barrels, after dropping only 4% million 
during the previous four weeks. At that level they 
were 22 million barrels higer than they had been 
At the end of March, start of the 
heavy consuming season, they were only 16% mil 


While com 


a year before 


lion barrels above year before totals 


paring present stocks with last year’s, it must be 
remembered that inventories in 1953 were also 
high in relation to demand. 

About 25 million barrels of gasoline should be 
drawn from storage during the next three or four 
months. That could be achieved only if refiners 
held motor fuel output below last year’s levels 
until end of September. Gasoline production seems 
to be the key to the industry's immediate eco 
nomic situation. 

Total refining operations have averaged slightly 
less so far this year than they did in 1953, but the 
heavy inventory situation in which the year 
started indicated that major reductions in runs to 
stills would be necessary. The slight ease-up cou 
pled with lower than anticipated consumption 
rates proved to be not enough. Higher adjustment 
of refinery gasoline yields resulted in more gaso 
line from less crude than was the case last year. 


NOBODY LIKES to be 


Has It Been reminded of it, of course, 
but we are all getting older. 


That Long? The novel has become com 


monplace. If you doubt this, check these items 
quoted from The Chemical Digest, a publication of 
Foster D. Snell, Inc., which recently reviewed its 
own “hot” news items of past years. 

“Synthetic rubber has been made on a semi 
commercial scale from chlorinated isoprene. It 
cannot compete with the natural product at the 
present time.” The year? 1932, Here’s another 
from the same year. “Transparent ‘cellophane’ 
adhesive tape which requires no moistening has 
been patented. It adheres instantly to any clean, 
dry surface.” This, of course, you'll recognize as 
our old friend scotch tape 

One of the late: 1935, had 
this to say: “Cellular rubber, produced by heating 
latex and certain other ingredients into a froth 
and then gelling it, is one of the latest forms of 


rubber. It differs from sponge rubber, and finds 


items, specifically 


its greatest present use in seat cushioning for 

automobiles, theaters, etc.” Foam rubber, of course! 
1939——“And in closing we mention nylon 

the new synthetic ‘Fiber 66’ which according to 

statements may displace silk. It differs from rayon 

in wet strength, elasticity, and chemical structure.” 

1940—— ‘Rubber’ supplies are about 1] percent 
synthetics, 28 percent reclaim and 71 percent crude 
rubber.” 

All this couldn't have really happened “that” 
long ago, surely. Just proves that, modern progress 
being what it is, what we read about today we may 
be taking for granted tomorrow 
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Preignition counter developed at Ethyl laboratories makes each cylinder tell its own story on preignition. 
It accurately records, for the first time, both audible and inaudible preignition in a passenger-car engine. 


Timing mechanism tells gaps to count only when flame 
comes from preignition, and not from spark plugs. 


Test setup for the ionization-gap technique of recording 
preignition in a multicylinder engine. 





ETHYL RESEARCH FIRES BACK 
AT PREIGNITION 


New Ethyl-developed test instrument pinpoints flame frontiers 


F™ YEARS, the best minds in the petroleum 
and automotive industries have sought 
to find out what leads to preignition—the 
phenomenon that occurs when the gasoline- 
air charge is ignited in advance of the spark. 
Is the fuel at fault? Is the oil at fault? Is it 
the design of the chamber and its parts? Or 
is it a combination of all of them? 


Ethyl Research Laboratories have been 
working on the problem of preignition for 
more than ten years. Recently they devel- 
oped a new test instrument which for the 
first time enables researchers to find out when 
preignition—both audible and inaudible—oc- 
curs in a passenger-car engine. 


First they mounted a series of ionization 
gaps—tiny spark plugs—in the head of a 
multicylinder test engine. Then they loaded 
them with a charge of electricity—but not 
enough to make a spark jump. When the 
ionized gas of a flame reaches one of these 
little plugs, current will flow across the gap. 
These “leaks” are recorded on a counter. So 
it is now possible for the first time to get an 
accurate count of each flame caused by pre- 
ignition in a multicylinder engine. 





By correlating the results of this test work 
with other Ethyl research, new insight into 
the nature of combustion is being achieved. 


ETHYL CORPORATION 


Multicylinder head shows how the ionization gaps are Research Laboratories 
mounted in the test engine to detect both audible and in- 


audible preignition. 1600 West Eight Mile Road, Ferndale 20, Michigan 


2600 Cajon Road, San Bernardino, California 











AUSE THEY DARED TO 


hd Flexitallic Gasket Company 
amecred the spiral-wound gasket 
struction in 1912, American 
dustry welcomed a new era in the 
valing of flanged joints. 
‘he Flexitallic principle — a 
uniquely resilient construction — 
made it possible to confine fluids 
safely at hitherto unheard of pres- 
sures and temperatures. 
Gasket materials have improved. 
Application knowledge has in- 
creased. But, Flexitallic design engi- 
neers are just as insistent today as 
they were then that each Flexitallic 
Gasket be exactly right for the job 
it is supposed to do . . . and keep 
on doing. 
Each Flexitallic Gasket is engi- 
neered to meet specific conditions 
of thermal and physical shock, 
corrosion, vibration, weaving and 
unpredictable w~oint stresses. 
ZA . 


Spirally-wound 

required metal Mith’ alternating 
plies of proper filler results in a 
resilient gasket/ having character- 
istics of a calibrated spring. 
Flexitallic Gaskets are at highest 
efficiency when bolted up cold at a 
predetermined load. For all 
pressure/temperature ranges from 
vacuum to 10,000 lbs., from extreme 
sub-zero to 2000°F. For all standard 
joint assemblies. In four thicknesses 
for special requirements: .125”, 
175”, .250”, .285”. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2, N. J. 
Representatives in principal cities 


SPIRAL-WOUND GASKETS 


NGES, prfigsURE VESSELS AND PROCESS EQUIPMENT 


F N A ‘ 
paccess Ae 
. earan woe we *Not all spiral-we 


—S FLEXITALLI 


- 


- A Fle xitally 


Gasket 


e-dyed Canadian 


ind gaskets are Flexitallic. Look for 
stampe d into 
Low 


NS The ideal seal for many process applications is a Flexitallic Gasket 
with Teflon trapped between edges of stainless steel. Ask for folder, 
“Teflon in Flexitallic Gaskets.” 


the name 
the metal spiral of every genuine 
k for Flexitallic Blue it’s our excl 


estos fiber 


isive 
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for more data on advertised products, use Readers’ Service Cards, last page 








Refinery construction boom has 


QUEBEC 


swept across Canada from East to West 


Canadian Refining Still Booming 


Since 1947 refinery construction and refining capacity figures have been soaring 


north of the U. S. border. Today they show no sign of slowing. In province after province 


—Alberta, Saskatchewan, Manitoba—ii’s the same story: Build ‘em and rebuild ’em! 


area in the world 

haracteristics of 
the refining apparent to 
day than in Canada. All across the coun 
try multimillion dollar expansion pro 
grams have pushed and are pushing re 
hining higures rehning 
units upwards 


In ne cf mparable 


are the mushrooming 


industry more 


capacity and new 

Actual refining capacity in Canada at 
the end of the first quarter of this year 
was 544,950 barrels a day, more than 
double the 261,925-barrel-a-day figure 
of 1947. Under 1954 is 
an added capacity of 100,000 barrels a 
day—much of which has been 
completed. The net over-all 
construction figured to the end 
of 1955 will place Canadian refinery ca- 
pacity at 613,925 barrels a day 


construction in 


recently 
increase ot 
the new 


From West to East—In the west, where 
new oil finds since the very ot 
Leduc in 1947 have spread from Alberta 
east through Saskatchewan and int 
Manitoba, refinery been 
spectacular 


Alberta, with two 


17,300-barrel 


disc« 


expansion has 


1946 


capac ity, has 


refineries in 


with a a-day 


been expanded to five major refineries 
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with a 76,000-barrel-a-day capacity, Fa 
cilities now under construction and soon 
to be completed will bring the Alberta 
figure to about 80,000 barrels a day 

Saskatchewan refinery has tripled 
since 1947 to 67,000 barrels a day. this 
year 

Manitoba, which had a 4500-barrel-a 
day capacity in 1946, has jumped promi 
nently into the refinery picture with a 
capacity today of 19,700 barrels a day 

In British Columbia, principally in the 
Vancouver area, thanks to additional 
pipe line capacity, refining capacity has 
more than doubled in eight years to 
53,500 barrels a day 

Ontario and Quebec have had expan 
sions equal to those in the West 
are still major refining centers. (Quebec's 
1946 capacity of 71,000 barrels a day will 
reach 212,000 barrels a day by the end 
of 1955. The Ontario output has almost 
doubled from 77,950 barrels a day im 
1946 to 138,000 barrels a day at present 

In the Maritimes, where refinery ca 
pacity has dropped from 34,000 to 21,600 
barrels a day, a new refinery to be built 
by Imperial Oil, Ltd, is expected to 
bring back to the peak figure 


and 


capacity 


Active Companies—A look at Canada’s 
construction picture by companies tells 
the story of the skvrocketing refhning 
figure. Just about every refiner 
ountry has taken part in the 


capacity 
m the « 
boom 
Imperial Oil, Ltd., has been the big 
gun im construction, In the fall of 1953 
it opened its $13.5 million loco, B. ¢ 
refinery after doubling its original ca 
pacity to 10,500 barrels a day, That year 
it raised the capacity of its Sarnia, Ont., 
refinery, the country’s largest, to 71,000 
barrels a day with installation of the 
largest fluid cat cracking unit in Canada 
This unit and additions brought 
Imperial’s program in to over 
$30 million. ‘This year Imperial has 
added a catalytic polymerization unit to 
its Winnipeg, Man., refinery and com 
pleted a project at its Regina refinery 
that will bring capacity there up to 14, 
600 barrels a day. In Montreal Imperial 
contract for enlargement 


other 
Canada 


has awarded a 
See CANADIAN BOOM and 


More Construction Items 
Page 183 





Is Your Company Giving Wisely ? 


How much should you give? How should you handle telephone solicitations? 


How can you tell whether a drive is legitimate? Here are some money-saving answers 


based on a business survey. 


LEONARD 5S. PATILLO 

THERE WAS a time when the com- 
pany chief executive could say “Sure, 
John, 


when approached for seasonal con- 


how much do you want?” 
the community's 


And that 
management thinking 


tributions to one of 


worthy organizations was 
the extent of 
which had to go into the problem of 
corporate giving 

But that time has passed 
no longer follows a 
And 
company giving are multiplying daily 


avalanche 


Fund-raising 


seasonal pattern requests for 


seems to be an ever-increasing 
of worthy causes to which 
to contribute 

How to handle such requests cour- 
with the 
degree of uniformity has be- 


teously, intelligently, and 
proper 
come one of management’s most per- 
plexing public relations problems 
Every is called 


company upon to 


share in the responsibility in aiding 


community and civic well-being. To 


meet that responsibility, money and 
often manpower are prime require- 
ments 

More and more companies feel that 
sharing in the support of such worth- 
while causes is a part of being a good 
citizen and a legitimate part of the 
business. Executives 


cost of doing 


tend to give and give generously, but 


demands of other duties may cause 


them to give unwisely and too hastily 
unless they have a formalized plan 
The problem is complex enough in 
the large company operating in a 
small community, but it can assume 
nightmarish proportions unless some 
policy or method of operation is de- 
veloped by companies operating on 
national level 


the regional, state on 
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Oil Industry Headaches. Because 
of their 


companies and allied industries are 


widespread operations, oil 


finding their headaches growing large: 
and larger as they try to cope with 
the problem. 


Unless company-wide thinking goes 


into the operation, a company m.ght 
find itself in the positicn of one such 
firm, which has a multitude of branch 
offices. The company delegated one 
of its executives to join the commu- 
service club, thereby 


nity’s leading 


PETROLEUM 


setting a precedent. Executives on a 
similar level in the branch offices re- 
quested—even demanded—that they 
be permitted to do the same. 

Company officials, to their amaze- 
ment, discovered that the initial mod- 
est membership fee had magnified 
itself to an expense sheet item of siz- 
able proportions. 

While memberships may not be 


classified by all companies under 


“giving,” it is an example of giving. 

Others confronting busy executives 
are: 

How much to give? 

How can we avoid disruption of 
company operations during fund 
drives? 

How to handle telephone solicita- 
tions? 

How to tell whether a drive is legit- 


imate or not? 


TMA Sought Answers. [he [Texas 
Manufacturers Association, through 
a survey of its membership, tried to 
find the answers to these questions. 
Many companies responded with 
their plans of operations, happily re- 
porting that even though most of 
them were established in self-defense, 
they don’t they got 
along without them before. 

But, at the same time, TMA dis- 
covered there is no hard, fast rule for 
handling and that 
firms are still “flying by the 
seats of their pants” when it comes 


now sec how 


contributions 


many 


to corporate giving 

These are the firms who suddenly 
discover toward the close of the year 
that they’ve reached the limit of what 
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still 


charities to 


they had planned to give and 


have several worthwhile 

which to contribute 
Phen, too, in checking over their 

they 


doubtful class when it 


list of contributions, discover 
several in. the 
comes time for tax deductions 
Evidence of this perplexing public 
relations problem was brought out by 
John Mortimer in an address in 
Houston before the Dixie Conference 
and Exposition of the National Of- 
fice Management Association. 
Mortimer, director of public rela- 
S. Steel Corporation’s 


District, had this to 


tions for U 
Gulf-Southwest 
say 

“I think it goes without saying that 
none of us knows too well as vet what 
degree of participation is a fair load; 
either in money for worthy causes, o1 
in talent for affairs that require man- 
power 

“It seems that somewhere along 
the line we must devise a system that 
will show exactly what our obligation 
various Civic un- 


amounts to in the 


dertakings of our communities.” 


Companies Battling Problem. \or- 
timer and U. S. Steel aren’t 
Many companies with excellent pub- 
lic relations programs are battling the 
Many firms 


which previously have handled con- 


alone 


problem constantly 


tributions on a “hit or miss” basis are 
now “testing out” formulas 
Corporate giving may be classified 
into a myriad of categories: relief and 
social better- 


help, public welfare, 


ment, educational institutions (schol- 
arships, fellowships and specific re- 
, and business organi- 
This 
multiplied many-fold 


IMA asked 


main questions 


search projects 


zations and trade associations 
list may be 
But for the 


Texas firms these 


survey, 


@})o you have a special plan for 


donations ? 


has final “say-so” 


@® What official 
on management contributions ? 


) 


®@ Employe solicitations 


Pexas companies 


groupings 


answers into two main 


How 
handle corporate giving and, second, 
how employe contributions are 


handled 


Fund Committees Increasing. 
There seems to be an increasing num- 
ber of contributions committees com- 
They 


ing into existence differ some- 
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raising Campaigns. 


raising drives. 





Organization to Screen Fund Drives 


Businessmen have long complained that there is no central clear- 
ing house where they can get information on the merit of fund- 


This may have been answered recently when the first National 
Solicitations Conference, meeting at Cleveland, formed a permanent 
organization that will attempt to solve problems offered by fund- 


Among the policies adopted were: 


® Citizens should not let their names be used by fund-raising 
groups unless they are willing to be active in the group and to 
accept responsibility in accounting for the funas. 


@ Every community should have a committee to screen appeals. 


© Committees should work together in consolidating national and 
local charitable, welfare, and civic solicitations. 








what in organization from company 
to company, but their basic objective 
is the 
able 
itable and educational purposes of an 
allocated 


“To provide for equit- 
char- 


Sallie 
distribution tor religious, 


annual budgeted amount 
for this purpose 


Such 


normally 


committees case the burden 


falling on top executives 
who receive the bulk of contribution 
requests. Top management ge nerally 
prefers to keep control of contribu- 
tions strictly within its own hands, but 
the investigation has been done prior 
to the airing of the requests before 
them 

Committees, too, can deal authori- 


“How 


tatively with the question of 
much to give?” 

One oil company asks these ques- 
tions, which seem to be basi 

How much will the company and 
its employes and stockholders bene- 
fit? What 
seems to be the company’s reasonable 
share ? What are our competitors and 


other companies giving? What is the 


How much is sought? 


size of the community and size of 


company operations? Is there any re- 
lationship between the employes and 
the amount we should give ? 

A West Texas company with oper- 
ations in ten communities in four 


states told how his firm handles 


( ompany -ViIvVIng 
“A total 


budget to 


sum is set aside in our 


annual cover all dona- 


tions An arbitrary percentage 


about 30 aside for 


contributions to national organiza- 


percent is set 


tions which normally solicit from na- 
tional headquarters. This portion is 
administered by the president's office 

“Balance of the 


for expenditure in the ten communi- 


fund is allocated 


ties . in direct relation to our cap- 
ital investment in each community 
We are now in the process of plac- 
ing administration of these funds 
under our local manager in each 
community 

“We feel that the 


ment basis for establishing donation 


capital invest- 
ratios in various communities has 


been of considerable assistance in 
vaining the understanding and ac- 
ceptance of the various charitable 
institutions with whom we have deal- 
ings.” 

But 


spread operations are carrying the 


many companies with wide- 
procedure a step further and figure 
in the number of employes 

One company in the oil equipment 
field, in its policies on memberships 
and contributions, limits “givine” to 
three 


shop or 


“communities having at least 


salesmen, and an office 
warchouse, with at least one full-time 
employe, providing the firm is oper 
ated as a regular business establish- 
ment.” 

Here again there 
be great divergence between policies 
of different different 


See COMPANY GIVING, Page 254 


would naturally 


companies in 
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WHY THIS SYMPOSIUM—in storing products, a cost of $1 per barrel looks very attractive compared to 
$20 per barrel. Underground storage can offer such an advantage in many cases. In this symposium of 


three articles, you'll find the answers to the economics and construction of this type of storage which has 


gained such amazing acceptance. 





Products Go Underground 


Economics is the answer to why underground storage for LPG has now ex- 


panded to the storage of jet fuels, gasoline, crude, chemicals, and chemical charge stocks. 


G. H. Billue, 

nderqround St 
Wict » ka 

THE WIDE ACCEPTANCE of the underground stor 
age of hydrocarbons since the first installation by Texas 
Natural Gasoline Company near Rankin in 1950_ has 
opened up an entirely new concept to the production 
manufacturing and sales of petroleum products, especially 
the light hydrocarbons 

The use of underground storage for LPG has now ex 
panded to the storage of jet fuels, gasoline, crude, chemi 
cals, and chemical charge stocks 

Phe storage in salt domes and beds has been expanded 
to mined cavities in shale and hard rock and to the de 
velopment of wells in hyratable shales. This experimental 
well demonstrates that storage can be developed in shale 
formations and hydrocarbons have been stored and_ re 
covered without storage loss 

I nderground storage 1s heing developed in salt forma 
tions for $1 per barrel and in excavated cavities for less 
than $5 per barrel vs. $10 per barrel for steel butane 
storage and $20 per barrel for steel propane storage. These 
constuction costs now make it economically sound to “save 
and sell” LPG, 

LPG has an average value of 4 cents per gallon or $1.68 
per barrel; therefore, underground storage will about pay 
for itself each year and return $1 per barrel profit 

Up until 195) each year LPG became a glut on the 
market in the summer and during the winter the retail 
customers could not be supplied 

With the increase in LPG storage the price fluctuation 
was stabilized and products were made available to the 


Underground Storage Symposium 


LOS 


customers. Manufacturing facilities were expanded in 1952 
and 1953 with additional underground storage, and with 
the relative mild winters there is an apparent long supply 
of LPG products; however, all storage was utilized during 
the winter of 1955. 

The use of underground storage has heen profitable to 
both the marketer and the producer. It has enabled the 
producer to even out and economically store off peak 
products which would be otherwise lost through flaring of 
product or curtailment of production 

Underground storage has «reatly assisted the transpor- 
tation facilities of the producer and marketer in that trans- 
portation, cars and truck transport are utilized to move 
products to or near market areas during the off season 
demand periods. 

Underground storage has increased railroad revenue by 
an estimated $1 million per year in off season hauls and 
hauls of products that otherwise would be flared at point 
of production. 

Since additional production and most important storage 
facilities are being developed the distributor now can let 
loose full selling force to obtain additional LPG custom- 
ers. The potential for LPG use is a long way from realiza- 
tion since it has been estimated that in the central eastern 
part of the United States LPG is not being used by 80 
percent of potential users. 

As to the type of underground storage selected, much 
depends upon the location of the production and/or mar- 
keting facilities. See map. The largest developments have 
been in the areas of salt domes and salt beds near produc- 
tion facilities. Other areas which offer favorable possi- 
bilities are those which have sedimentary, granitic or plu- 
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CAVITIES IN HARD ROCK 

SEDIMENTARY POSSIBLE FOR INJECTION IN PO 

ROUS ROCKS LIMITED TO FAVORABLE STRUCTURE 
GX VOLCANIC AND SEDIMENTARY—NOT FAVORABLE 


G PAW DISTRICTS 


@ | 





o CITIES REFINERIES IN PROXIMITY 











Favorable locations: Underground storage depends on the area.* 


tonic formations for mined cavities and sedimentary for- 
mations for injection in porous rocks. 

The washed-out salt bed is the most popular type. These 
favorable saline areas are found in Texas. New Mexico. 
Kansas and Oklahoma as well as parts of Michigan, Ohio, 
New York and West Virginia. Salt domes 


along the Gulf Coast of Texas, Louisiana and Mississippi 


Pennsylvania. 


have been utilized extensively for storage. 
Mined shale caverns are the next most popular type of 
Arkansas. 


Illinois and Ohio. Partially depleted gas reservoirs account 


storage. These are found in Texas, Oklahoma. 


for some of the larger underground facilities and even 
* Nation 


ground St 


abandoned mines or tunnels have been considered and are 
being used for LPG storage. 

Most of the underground storage has taken place near 
the production facilities. However, the real need is for 
storage in market areas and it is anticipated that expansion 
will take place rapidly in these areas, 

The second article in this symposium points out the case 
history of one company with the washed-out salt bed type. 
The third article shows how mined caverns are constructed, 

The capacity of underground storage is increasing so 
rapidly that any listing becomes out-of-date the day after 
it is compiled, Present estimates for LPG indicate that 9 
million barrels have been completed and that the ultimate 
planned capacity is close to 14 million barrels. Table | 
lists the status of this development as of January 1, 1954 


Status of LPG Underground Storage Projects 
1954 


January, 


COMPANY Type Company Location of Underground Storage 


Midland, Texas 
Midland, Texas 
Midland, Texas 
Midland, Texas 
Martin Co., Texas 
Bath, N.Y 

Hattiesburg, Mississippi 
Near Midland, Texas 
Denton, Lea, Texas 
Texas 


Texas 


Producer 
Producer 
Producer 
Producer 
Producer 
Producer 
Producer 
Producer 
Producer 


Anchor Gasoline (« 

Anchor Casoline ( 

Anchor Gasoline ( 

Anchor Crasoline Corporation 
Anchor Gasoline Corporation 
Anchor Gasoline Corporation 
Anchor Gasoline Corporation 
Anchor Gasoline Corporatior 
Antlantic Refining Co 
Barnhart Hydrocarbon Cory 
Barnhart Hydrocarbon ¢ 
Chicago Corporation 

Citres Service Oil Co 

Cities Service Onl Cc 


Reagan Co., 
Reagan Co 
(Carthage Field, Texas 
Burton, Kansas 
Detroit, Michigar 
Lowell, Michigan 
Pampa, Texas 
Hutchinson, Kansas 
Big Lake, Texas 
Reagan Co., Texas 


Producer 
Producer 
Producer 
Producer 
Producer 
Producer 
Producer 
Producer 


ities Service Oil Co 
ties Service Oil Co 
ities Service Oil Co 
ontinental Oil Co 
ontinentail (hi Co 
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Capacity Barrels 


Remarks 


Ultuumate 
$0,000 
$0,000 
30,000 
$0,000 
206,000 
150.000 
240,000 
480,000 
50,000 
24,000 Mix 
95,000 Propane 
Propane 
Propane 
Propane 
Propane 
Propane 
425,000 bbls 


Completion Date Type Storage 


Present 
Propane 
Kutane 
Propane 


June, 1952 Salt Layer 
August, 1952 Salt Layer 
Fall, 1952 Salt Layer 
Fall, 1952 talt Layer i 
4-50,000 bbls 


50,000 

100,000 
100,000 
100,000 
100,000 
100,000 
25,000 
50,000 


Salt Layer 
Salt Layer 
Salt Layer 
Salt Layer 


Fall, 1952 

Spring, 1952 
August, 1951 
Spring, 1953 


100,000 


FS CONTINUED ON NEXT PAGE 
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Status of LPG Underground Storage Projects 


Janvary, 1954 
(CONTINUED FROM PRECEDING PAGE) 


COMPANY 


Kuchard 
Kichardecr 
Kichardace 
acra Hros 
ara Kroe 
ora Hrow 
hamr 

hel 

he 

hel] (nl ¢ 
Shell (h] ¢ 


ite 
vern M 
tandard of Loumana 
tandard Oil of 
“tanolind (hi 
tanol 
tanohnd Oil & Gas ( 
tanolind Chl & Gas ( 
tan< vl (hh) & Chae ( 
obml Ohi & Chas ¢ 
db (hl & Chae ( 
ed (hel & Chan f 
“it & Cine ( 


mn 


Propane Gas Cor 


Type Company 


Producer 


Prod.-Dhoat 
Prod -Dist 
Prod. Dist 
Prod -Dist 
Prod -Dist 


Prod -Dyst 
Prod -Diet 
Prod -Dist 
Prod.-Dist 
Prod..Dist 
Prod -Dist 


Producer 
Producer 
Producer 
Producer 
Producer 
Producer 
Producer 
Producer 
Producer 
Prod r 

er 
Dist ribat 
Producer 
Producer 
Producer 
Producer 
Drew 


Ir 
rex 
I’r 
I 


" 


Lecation of | nderground Morage 


Brazor 


Harr 


Horger 
Borger 
Horger, Texa 
(roldamith, Texas 
Kankakee, Iino 
praberry, Texas 
Upton Co.-Rank 
Moore ¢ Texas 
Jal, New Mex 
Jai, New Mexies 
Dollarhide Field 
Dotlarhide Field 
Howard ¢ 
I 


ast \ calito 


Kermit 
Kermit 
Kermit 
Loco H 
Loco Hills 
Loco Hills 
Panhandle 
heik City, Oklahoma 
Wasson Field 
Wasson Field, Texas 
Saranto-Near Baton R 
Alto, Michigar 
Piderado, Kansas 
mmece, New Mex 
Eumee, New Mex 
kellytowr 
Skelly 
Nhell 


trettor 


Texas 


Texaw 
town, Texas 
Texas 
Field, Texa 
Near Katon RK 
Snyder Field, Te 
Three 
Texas (Three 


Texas (N 


town 


Andrews, Texas 
Andrews 
(Cioldsmith 


{ owden 


Complet 


von Date Type Storage 


immer 


“umme 
Summe 
“sumone 


Texas 
Summer 


Spring 
Spring 


Fall, 1952 


Fali, 1952 


Spring 
Winter, 
May 
Summer 
Winter 


ouge, La 


as 


1952 


1952 
053 Salt Layer 
1953 Salt Layer 


Salt Layer 
Salt Layer 
Salt Layer 
Salt Layer 
Salt Layer 
Salt Layer 
1942 Salt Layer 


1952 


0459 
1052 


1952 


Kar Fall, 1952 
Kar Fall, 1952 


immer 
“uMmmer 


Slaughter 


lland 


1952 


alt Layer 


alt Dome 


Salt Layer 
Salt Layer 
Salt Layer 
Salt Dom 
alt Dome 
Salt Dome 


Pe TROLEUM 


 apecits 


hon 
IRL LL 
ono 
LLL 
Ww 


25.000 
S000 
170.000 
$5,000 
55.000) 
55,000 
50,000 
200,000 
400,000 
100,000 
400 00m 


75.000 
75.000 
75,000 

75,000 
150,000 
500,000) 


100,000 
100 000 
200,000 
25,000 


45.000 
50.000 
50,000 


100,000 
100,000 
50,000 
50.000 
60,000 
fo.000 
8O000 


50.000 
50,000 

50.000 
25,000 


100,000 
50,000 
100,000 


25,000 
LOOLG00 


5.000 
im 
tan 
Ooo 
Ooo 
LL 
(nn 


Barrels 


Present 


55.000 
55,000 


150.000 


110,000 
55,000 
47,000 
1000 
20.000 


0.000 


60.000 


100,000 


40.000 
25,000 


12,000 
80.000 
40.000 
00008 


KET INI 


Propane 
Hutane 
Propane an 


Propa 


Mix 
Mix 


Propane 


Propane 
Propane 
Propane or B itane 
Deethamized Product 
Propet 
Propane or Butane 
Ammonia 
Propane 
Propane 
Propane 
Propane 
4-50.00 be Is 
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Figure 1—Flow diagram of storage well-disposal-production well circuit 
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Washed Out Salt Beds 


§ El Paso Natural picked this type storage for its Midkiff gasoline plans. 


§ Ten storage wells will hold 63 million gallons. Saturated salt water will 
be stored in sand for future use. 


Jack N. Haight and Fred G. Bernard, 
El Paso Natural Gas Compar 
N M 


ONE OF THE world’s largest underground storage Work was begun on the project in September of 1955 
projects is under way near El Paso Natural Gas Com. The project was designed in an effort to meet the seasonal 
pany’s Midiff gasoline and compressor plant, 30° miles demand for LPG products and natural gasoline. The Mid 
from Midland in northwest Reagan County, Texas. The kiff plant. gathering gas from the Spraberry Trend area, 
company is washing ten storage wells into a salt forma will provide sufficient quantities of LPG products to war 
tion. Each will have a capacity of 150.000 barrels rant the ultimate 1.5 million barrel storage capacity. Six 

logether they will provide high-pressure storage for 64 hundred thousand barrels of this storage are under devel 
million gallons of liquefied petroleum gas products. One opment at the present time, 
of the unusual features of the project is that the saturated 
salt water which comes from the wells as they are being A geologic study of the proposed area was under 
washed out, is being disposed of in a brackish water sand. taken. and conditions were found to be favorable not only 
Later this saturated salt solution will be used to displace for the development of underground storage wells, but 
products from the elliptical shaped storage cavities The also salt water disposal wells and possibly salt water pro 
storage capacity of each well is developed by dissolving duction wells. Gamma ray and neutron logs of surround 
a cavity of the desired volume in the salt section in which ing oil wells used in this study indicated that the Salado 


the wells are completed. This is accomplished by circulat- 

ing (and reverse circulating) fresh water over approxi 

mately 500 feet of open salt section. with tubing set at Underground Storage Symposium 
I tal depth 
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Washed Out Salt Beds 





Mud pump: Two stcrage wells at once 


formation (salt section) was approximately HOO feet in 
thickness, the top of the salt at an approximate depth of 
1550) feet, and was comparatively free of anhydrite and 
shale beds which are often quite troublesome in storage 
wells of this type 

The presence of the Santa Rosa sand (a brackish aqui 
feg in this locale) at an approximate depth of 850 feet, 
and in sufficient thickness to be used as a disposal me 
dium, was deemed of great value. Since large volumes of 


salt water were to be handled both in the developmental 


Well head: Solt water out or in 


and operational stages of the project, salt water disposal 
and production wells were considered more desirous than 


surface storage pits. 

Salt Water Supply Once the storage wells are in 
operation, salt water will be used to displace products 
when they are removed from the wells. Obviously, it is 
necessary to insure an ample supply of saturated salt 
water for this purpose. This is where the disposal wells 
come in. During the time that the salt formation is being 

dissolved the disposal wells are used 
to get rid of the salt removed from the 
formation. But once the storage wells 
vo into operation, the disposal wells 
will play a new role. They will furnish 
the necessary saturated salt water for 
displacement of LPG products. The 
term “disposal” in this case is mislead 
ing. The salt water is not actually dis 
posed, but rather stored in the inter 
stices of the Santa Rosa sand for 
future production. 

The salt water production well is 
still in the experimental stage for yet 
to be determined is the mitigation rate 
of the disposed saturated salt water. 
Phe suecess or failure of this type well 
depends upon the availability of satu- 
rated salt water in the close proximity 


of the disposal well. 


Combination Well To further 
recovery of saturated salt water, a 
combination disposal-production well 
is being drilled. This type well should 
insure not only greater recovery of 
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Salt content: A way to measure cavity size 


the saturated salt water but also eliminate the necessity of 
drilling two separate wells. The true value of salt water 
disposal and production wells is readily apparent when 
one considers the cost and maintenance of a surface stor- 
age pit of sufficient size to accommodate 1.5 million bar- 
rels of salt water. 

During the drilling of the first storage well for the 
proiect, the Salado formation was cored in order that the 
cleanest and most soluble section of the salt might be de 
termined, Also of interest is the percentage of undissolved 
solids that must. during the dissolving stage. be removed 
from suspension in the brine soluticn prior to disposal 
(The removal of these undissolved solids was accom 
plished through the 
allowing sufficient holding time for the particles to settle 
In extreme cases, a coagulant and/or rotating filters might 


utilization of a steel settling tank. 


be used.) In addition to the coring. gamma ray and neu 


tron logs were run to determine adequate casing points. 

preferably a dense anhydrite. as closely as possible to the 

top of the salt section to use for the storage cavity. An 

insoluble casing point is essential in order that no solu 
tion activity will occur behind the casing. 

Present casing program for the storage wells is as 

follows 

a 400 teet it} ement (circu 

\ noche a 1700) feet 

t} nt (circulated): Tubu ! a 2200 feet 


The large size tubing was necessitated by the desire and 


need for rapid rates of evacuation (displacement } of 
product during peak sales periods 

Well Spacing The spacing of the storage wells was 
placed arbitrarily at 600 feet: however, it is felt that a 
10)-foot spacing program would be practicable if used 
as a minimum. Assuming ideal conditions of a pure salt 
section and periodic reversal of flow of the dissolving fresh 
water during the development stage, it is felt that the 
cavity should assume the general shape of an ellipsoid. 
Based on these assumptions, the average maximum diam 
eter of these 150.000 barrel cavities-to-be has been esti 
mated at approximately 56 feet. 
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Disposal well: A displacement medium, too 


Metering to Determine Capacity Continuous me 
tering of the fresh “wash” water permits daily calculation 
of the volume of the cavity. The following calculations 
are based on the solubility of sodium chloride at 20 ©. 
(08 Fl: 

100 wrams H,© 

16 rat ‘ 
46 em NaC l/loo. H.@) loo Nal tce NaCl 


2.165 em Nal lWece HO 602 cc HO 


For all development calculations a ratio of 6.1 barrels of 
water per barrel of salt is used 

The solution rate of the cavity is a function of the ve 
locity and saturation of the washing” water. i.e. the 
higher the velocity of the circulating water, the less time 
in contact with the soluble 


lower will be the percent 


a given unit of water will in 
material, and therefore. the 
saturation 

Considering the foregoing, the velocity of circulating 
water at the outset of each well is kept at a minimum 
until saturation reaches approximately 90°) percent, and 
then gradually increased throughout the development of 
the cavity, maintaining 90 percent saturation at all times 

Following development of the cavity to the designed 
capacity, LPG product is injected into the storage well 
through the casing annulus, displacing the saturated salt 
water from the cavity through the tubing. The displaced 
salt water is picked up by the salt water disposal pump 
and injected into the disposal well. To recover the LPG 
product from storage, saturated salt water is injected 
through the tubing, displacing the product out of the 
cavity through the casing annulus 

The mechanical flow diagram (Figure 1) illustrates the 
simplicity of operation of the Storage Well-Disposal 
Production Well circuit. This circuit has not been com 
pleted as yet and there possibly may be a few minor 
changes; however, in operation it should remain essen 
tially the same. 
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Cavern tunnels: Sized after visual observation of the limestone rock at the shaft bottom 


Another choice 





Excavated Caverns 


§ National Petro-Chemicals picked this type of storage for its Tuscola plant. 


§ Capacity of 173,000 barrels is to be used for storing propane. 


J. W. Nixon, 
National Petro-Chen 
T la 

AT THE NATIONAIT 
new plant near Tuscola, Ill. the storage of liquid pro 
pane, normally produced at the rate of 10,000 barrels pet 


Petro-Chemicals Corporation's 


day, presented several problems Conventional pressure 
vessel storage is extremely costly, averaging between $17 
and $20 per barrel installed, as well as occupying much 
valuable space. The various types of underground storage 
were considered and it was concluded that best approach 


was the excavated cavern. If underground strata could be 


ll4 


found which offered both structural strength and imper- 
meable characteristics for such storage. the project would 
be a very attractive investment 

A mining consulting firm was engaged in the summer 
of 1952 to conduct extensive core drilling and sub-surface 
expl ratory work leading to the development of such a 
cavern, Seven holes, 400 feet deep, from which full cores 
were taken. and five other shorter holes for local shaft 
exploration were drilled in the four acres allocated to the 
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Figure 1. Vertical plug consisting of two bulkheads separated by three feet of alcohol-water mixture 


project. The results of this work indicated that the Millers- 
ville Limestone stratum at 327 feet offered the optimum 
level under which to construct the storage caverns. The 
limestone is extremely homogeneous, well consolidated. 
and tests of the cores indicated that it is impermeable to 
propane It is eighteen feet thick and lies above a gray 
siltstone of good quality. Construction of the shaft and 
caverns ultimately confirmed all the exploratory geologi 
cal work. It failed. however. in fully revealing a serious 
water sand problem at 78 feet as will be shown later. For 
those contemplating similar installations, extremely thor 
ough and exhaustive subsurface coring and water sand 
determination is strongly recommended 
As is shown in Figure 2. the shaft is located in the 
southeast corner of a rectangular grid of five parallel tun 
nels each 450 feet long, connected at their northerly and 
southerly ends by 115-foot long drifts. The shaft was 
located as shown because the formation dipped to the 
southeast and the necessity of providing some means of ex 
traction of see page water in the rock was deemed advisable. 
The grade of the floor is such that if any water does ac 
cumulate it will drain toward the shaft where facilities 
are provided for its removal. The strike of the formation 
is approximately 18 degrees east of north: thus, further 
dictating the layout of the tunnels on a north-south center- 
line to simplify drainage. 
completed excavation has indicated that water will not be 


a problem in the storage vault, basic provisions for han- 


July, 1954 ‘\ uM REFINER 


Although examination of the 


dling it must be made in the initial layout of any similar 
venture. 

Following the geologic examination several methods of 
shaft sinking were considered. It was felt in the interest 
of expediting cavern mucking. a shaft large enough lo 
accommodate a five-yard skip was justified. This require- 
ment eliminated the use of large diameter boring tools, 
the maximum size of which was sixty inches. Of the two 
methods remaining liner plate and caisson— it was felt 
the former would result in a less expensive and quicker 
operation and was therefore adopted using 12-foot liner 
plate lined with |-foot thick concrete, 

The contract was let to McLean-Grove & Company of 
New York in late November and field work began in early 
December, 1952. Progress was normal until the 78-foot 
level was reached. The anticipated water bearing sand sud 
denly broke loose flooding the shaft at the rate of 250 
gpm. An air lock was installed and by working under 33 
psig the stratum was sealed off after approximately three 
months’ delay. The shaft was completed through 200 feet 
of overburden and 150 feet of mixed shale. coal, fire clay 
and limestone by November, 1953 

The cavern tunnels were sized after visual inspection 
of the limestone and siltstone rock at the shaft bottom 
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Excavated Caverns . 








Reinjection Pipe 











Figure 2. Shaft is located in the southeast corner of a rectangular 
grid of five parallel tunnels 


They resemble an inverted horseshoe in cross-section, the 
vertical dimension of which is nineteen feet and maximum 
horizontal dimension is 20 feet. The final excavated vol 
ume is about 175,000 barrels. Removal of the approxi- 
mately 36,000 cubie vards of rock was done by drilling. 
blasting and mucking by means of an air-operated muck 
ing machine equipped with belt loader and the use af two 


electric mine locomotives operated on 26-inch gauge rail. 
At the peak of operations, 60 loose cubic yards of rock 
per hour were extracted from the workings with the aver- 
age from beginning to end about thirty yards per hour. 
Powder consumption for blasting averaged 41. pounds 
per cubic yard. 

The design of the bulkhead at the shaft end of the south- 
ern drift was originally based on the use of the available 
concrete sealing materials. Extensive experiments with 
concrete-filled 24-inch diameter steel pipes, one end of 
which was subjected to 100-psig air pressure, produced 
no suitable means of sealing against loss of air through 
the concrete. The present vertical plug now being installed 
will consist of two bulkheads separated by three feet of 
aleohol/water mixture as shown in Figure |. This space 
will be maintained at a slightly higher pressure than ex- 
ists in the cavern by means of the equalizing vessel located 
just above the cavern roof. Try lines will be extended 
from this vessel to ground level to determine any liquid 
loss and make-up liquid will be added through the vessel. 

The simplified flow sheet (Figure 3) indicates the 
methods of propane filling and removal. Filling will be 
accomplished by pumping propane through the four-inch 
line extending down the shaft and through the bulkheads. 
Withdrawal of propane through the same line will be by 
exhausting vessel D-471 using rotary compressors C-401 
A and B. These will discharge vapors through the six-inch 
re-injection casing which penetrates the roof of the cavern 
at a point most remote from the shaft. Propane will con- 
dense in the vessel D-471 from which it will be pumped 
to above-ground storage or to tank cars. Accumulated 
water in cavern or shaft bottom will be removed by means 


of individual blow cases. 


Compared with conventional above-ground tankage. this 


project has in its favor a fraction of the surface area 
required, a minimum of maintenance, a high degree of 
safety, and at a cost of approximately 40 percent. It is 
because of these factors that underground storage of LPG 


is becoming increasingly popular. 
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Figure 3. Simplified flow sheet indicates the methods of propane filling and removal 
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Figure 1. Diagram of testing equipment for determining the effect of vapor agitation on heat trans- 
fer coefficients 


By vapor agitation 





Increase 
Heat Transfer Coefficients 


Some types of existing heat transfer equip- 


ment can be increased by this relatively simple method 


which reduces the resistance of the outside fluid film. 


L. Gomez and J. E. Meyers, 
Purdue University 

Latayette, Ind 

IN THE MAJORITY of heat ex- 
changers of the submerged coil type 
and in many shell and tube exchang- 
ers, the fluid on the outside tube sur- 
face offers most of the resistance to 
heat transfer. This is generally due 
velocity of the outside fluid 
mixing characteristics re- 
the nature of the shell 


onstruction 


to low 
and 
sulting 


poor 
from 
side « 

Any device capable of agitating the 
shell fluid would nec essarily increase 
the outside film coefficient and thus 
decrease the over-all resistance to heat 
transfer. The injection of air into the 
fluid beneath the tube appears to be 
one method of agitation which has the 
advantage of requiring simple, easily 
installed equipment. Furthermore, the 
degree of agitation obtained may be 
directly controlled by adjusting the 
amount of air introduced, Because of 
the attractiveness of these features an 
1954 REEINER 
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investigation was carried out to deter- 
mine quantitively the effect of air 
agitation on outside heat transfer co- 
efficients 

A similar study on the effects of 
artificial vapor agitation on boiling 
systems has been made by Robinson 
and Katz. 
was injected beneath a horizontal tube 
submerged in liquid freon 12 and 
boiling coefficients on the outside tube 


Compressed freon 12 gas 


surface were found to be increased as 
much as 100 percent. 


Experimental Apparatus— The 
apparatus is shown in Figure 1. The 
test section consisted of a 14 inch 
horizontal copper tube through which 
hot water circulated. This tube passed 
through a tank of cold water which 
absorbed the heat flowing through the 
tube walls. Beneath this tube a second 
tube with suitable perforations served 


as the air injection mechanism, 

Hot water was obtained by intro- 
ducing steam directly into a water 
tank and was pumped through the sys- 
tem by means of a 14-hp. centrifugal 
pump. Water flow rates were meas- 
ured using a 5/32-inch calibrated 
sharp edged orifice placed in the water 
line. The copper heat transfer tube 
was a 14-inch No. 12 BWG tube 26 
inches long having an outside area of 
0.285 square feet. To determine the 
heat lost by the water, the inlet and 
outlet temperatures of the water in the 
copper tube were measured using 
thermometers and thermocouples at 
both ends of the tube. 

The water bath was a steel tank 26 
inches long, 27 inches high, and 18 
inches wide, made of welded steel 
plate 14 inch thick. Two l-inch holes 
were drilled at opposite ends of the 
tank 11 inches above the bottom to 
allow the copper tube to pass through. 
A cooling coil made of 1,-inch copper 
tubing 20 feet long was placed in the 
bottom of the tank and cold tap water 
was run through it to keep the bath 
at nearly constant temperature, 

The air used for agitation was in- 
troduced directly under the copper 
tube by means of a !,-inch iron pipe 
24 inches long. The air entered this 
injection tube at the center through a 
tee and was forced through small 
holes, 5/64 inches in diameter, placed 
in a horizontal line exactly beneath 
the copper tube. Air at 100 psig was 
available and the amount used was 
measured by two flowrators covering 
respectively the range between 0.5 to 
Sem. and 2.8 to 460.6 efm. A 
gage was placed upstream from the 
flowrators as was a pressure regulator 
to smooth out line pressure fluctua- 
tions. 

The tube wall temperatures were 
measured by inserting three thermo- 
couples in the tube wall. Two were 
located four inches from the ends of 
the tube and one in the middle. One 
was located in the top surface of the 
tube, one at the side and one in the 
bottom. The thermocouples, made of 
No. 
were inserted in 18-gage stainless steel 
hypodermic tubing. Three holes 0.053 
inches in diameter were drilled tan- 
gentially into the wall of the copper 
tube approximately to points midway 
through the tube wall. A drop of sil- 
ver solder was placed in each hole 
and heated by flame until it 
melted. The hypodermic tubing con 
taining the thermocouple was then 
pushed into the hole and held until 
cool. Some of the solder was forced 
out of the hole and this was sanded 
off after cooling, giving a smooth cop 
per surface. This method of placing 
the thermocouples worked satisfacto- 


pressure 


40 copper and constantan wire, 


vas 
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Heat Transfer Coefficients... 





rily providing direct metal contact be 


tween tube wall and thermocouple 
wire 

The water temperature of the bath 
surrounding the copper tube was meas 
ured by placing two thermocouples in 
the bath, All the leads were connected 
to a selector 


leads 


precision potentiometer 


switch from which two 


were connected to a portable 


Calculation of Experimental 
Results The 


sults from the experimental data was 


calculation of the re 


done using the following equation t 


determine the heat load 


W ois the 
flowing through the copper tube, ©, is 
the specific heat of (Ib) 
(Ro: and (t t } tempera 
ture decrease (bh) of 
the length of the tubs 
iu hour the outside 


pounds per hour of water 
water in Btu 
is the 
the 
Knowing q in 
film coetti 


was then calculated from the 


water over 


defining « quation 
| 


In this equation the outside coefficient 
Btu foot) 
) was determined from q as defined 
in Equation (1), from A 
tube feet 

T, the temperature difference (°F) 
the tube the bulk 
liquid surrounding the tube. In ealeu 
lating r 
tween the embedded the rmocouple 


h itt (hour) 


per (square 
the outside 


area in square and from 


between wall and 


the temperature drop by 
surface 


average of 


junction and the outside tube 
was neglected as it was generally 
than O.5 | 
the three tube wall thermocouples was 
taken to the tube 
wall temperature, The individual read 
of this 
temperature 


The arithmetic 


determine average 


always within +1 | 
average. The bulk 
was taken from the 
the two thermocouples in_ the 

bath. In all runs the bulk water 
perature was between BOF. and LOO | 


ltivs were 
water 
average reading of 
water 
tem 


EXPERIMENTAL RESULTS 
Preliminary data were taken to meas 
ure experimentally natural convection 
the These 


coefficients on apparatus 


Variation of Heat Transfer Coefficients with Temperature 
Difference 
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Figure 2 Natural Convection 


' 
without air agitation, are 
2 Natural convection 


were also calculated from 


coellicrents 
shown im bigure 
coetlicients 
literature 


i correlation available in 


ind these are also shown in Figure 

It may be seen that the experimentally 

determined values check quite clos ly 

with the 
After these preliminary 

taken sets of 

determine the effect of water film tem 


caleulated values 

runs were 
Iwo data were taken to 
perature difference (/,T) and air flow 
rate on the heat 
The only 
of data 


the distance between the air 


transfer coeflicients 


difference between each set 


was that one was taken with 
line and 
the copper tube be ing O 25 inches and 
the second set of data was taken when 
1.06 inches. The re 


sults of these runs are shown plotted 


this distance was 


in Figures 3 and J and a sample ol 
the data is Fable |. Figures 
5 and © are cross plots of Figures 3 
and | to the heat transfer 
coefficients varied as a function of the 
the dif 
ference | Tr) as a The 
drawn through Figures 


viveni it 


show how 


using temperature 


air rate 
straight lines 
}and + were obtained using the method 
of least squares for straight line cor 
relations of the transfer coeffi 
cients as a function of the temperature 


heat 


A considerable inerease in 
heat 


difference 


the outside transfer coefficients 


TABLE 1 
The Effect of Air Flow Rate and Temperature Difference on the Heat Transfer Coefficients 


Water Temp. Water Rate 


b Lb. See 

TAA 0 245 

7s O.255 
5 


78 0 255 


Distance between the Air Line and the Copper Tube 
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Various Air Flow Rates. Air line 
0.25" below copper tube 
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Various Air Flow Rates. Air line 
1.06” below copper tube 


Figure 4 


appears to result from the air agita- 
tion. With natural convection the co- 
100 and 180, 
whereas the coefficients measured with 


efficients vary between 
air agitation are as high as 2800. 

In all the runs the 
previous paragraph the water level 
was at least 4+ inches above the top of 
the copper tube. It appeared that this 
water level might have some influence 
on the heat transfer coefficients. There- 
fore. this variable was investigated by 
taking runs at a fixed rate with 
various water levels. The results are 
shown in Figure 7. It can be seen that 
with less than 2 inches of water above 
the copper tube the water level had an 
appreciable effect upon the heat trans- 
fer coefficient but at greater depths the 
effect appears to be negligible. An- 


discussed in 


air 


al 33, No / 
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Variation of Heat Transfer Coefficient with Air Rate. 
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Figure 5 Air line 0.25" below copper tube 


other variable which was thought to 
influence the heat transfer coefficients 
was the spacing of the holes in the 
air injection tube beneath the heat 
transfer tube. All the data reported 
above are for holes spaced one-fourth 
inch apart \ set of runs was also taken 
with holes of the same size spaced one- 
half inch apart. The results are shown 
in Figure &. From this figure it can be 
seen that the coefficients measured at 
a particular air rate (with the 
temperature difference over the water 
film (/.T) being approximately the 
same} are about 15 percent higher for 


flow 


the one-half-inch spaced holes as com- 
pared with the one-fourth-inch holes. 
the distance be- 
holes 


greater 
iwhich 
smaller holes) 
higher air thus 
slightly greater turbulence and higher 


Presumably 
the 
number of 


tween means a 
results in 
velocities giving a 
heat transfer coefficients 

Another variable which was thought 
to influence the effect of agitation on 
heat transfer coefficients was the dis- 
tance between the air 
and the copper tube on which the heat 


injection tube 


transfer coefficients were being meas 
ured. A 
which this distance was varied as well 
as the air flow The results are 
shown in Figure 9. It appears that for 
distances between l., and 1, inches 
the effect is not great. However, when 
the tubes than one-half 
inch or farther apart than 11. inches 
the coefficients decreased. 


series of runs was made in 


rale. 


were closer 


Conclusions —It can be seen that 
while both temperature difference and 
air rate the the 
heat transfer coefficients in an agitated 
system, the air rate is a much more 
significant variable and may increase 
the outside coefficient as much as ten 


influence values of 


times, 
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Figure 6 Air line 1.05” below copper tube 


An important question which might 
whether an air agitated 
system would result in decreased heat 
Savings should occur in 
agitated system as a result of 


be raised Is 
transfer cost 
an air 
the decreased tubing area requirements 
and decreased pumping costs for the 
fluid In a shell and 


tube exchanger 


inside the tubes. 


the benefits resulting 


Figure 7. (right) Var 1900 
iation of heat trans 
fer coefficient with 
water level above 
copper tube 


Figure 8. (left, be 

low) Variation of 

heat transfer coef 

ficient with air flow 

using different num 

ber of holes in air 
line 
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Figure 9. (right, be 
low) Variation of 
heat transfer coef 
ficient with dis 
tance between air ‘were ven 
line and copper tube . 
at various air rates 
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from air agitation would be largely 
dependent on the effect of the injected 
air on the coefficients of tubes above 
the bottom row. Close triangular spac 
ing would probably give the best over- 
all agitation so that the coefficients on 
the higher tubes should closely ap 
proach the coefficients measured on 
the bottom tube immediately above the 
air inlet tube. However, the 
supplying the air for agitation is con 
siderable and it is unlikely that for 
most conventionally designed heat ex 
economical in 


cost of 


changers it would be 
continuous operation. On the other 
hand for units faced with short term 
high heat loads, perhaps representing 
conditions, air agitation 
method of 


emergency 
appears to offer an easy 
increasing the heat transfer rate. It is 
also possible that certain applications 
exist in units where space ts critically 
limited and high heat load capacity ts 
essential regardless of cost 
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Petrochemical Handbook Wins Editorial Award 


on the November, 1953, Petrochemical 
Process Handbook Issue 

The contest was judged by 24 execu 
tives from industrial firms in the New 
York area 
paper 


Perroteum REFINER has been se 
of the business papers 


editorial 


lected as ome 
high honors for 
1953 


wirnnine 
achievement during 

This magazine is the recipient of an 
Award of Merit in the loth 
editorial competition, conducted by 
Industrial Marketing magazine, Chi 
cago, Perroreum REFINER received 
the award for “the best 
or annual issue devoted 


The judges included busi 
annual ness specialists, advertising 


sales managers, designers 


and a chief engineer 

The Editorial Achievement Competi 
single issue tion was divided into three divisions, 
with five classes in each division 
Judges sifted 475 entries before mak- 
ing their final decisions, according to 


Merle Kingman editor of 


special issue 
to a single subject or a 


principally 
in this 


central theme.” As its 
division of the contest REFINER won 


entry 
manaving 


Industrial Marketing. 

The 1953 Petrochemical Issue was 
REFINER’s first attempt to produce 
handbook, although regular 
coverage is given to Petro- 

After the issue was pub- 
letters and or- 


such a 
monthly 
chemi als 
lished, congratulatory 
ders for several thousand reprints were 
received from refining men all over 
the world, Under the direct supervision 
of Petrochemicals Editor Don Rawl- 
ings, the entire REFINER staff con- 
tributed to the preparation of the 


Handbook. 
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Over-All Heat Transfer Coefficients 


Tables of design resistances speed up preliminary heat exchanger sizing. 


James R. Fair and 
Howard F. Rase, 
Department of Chern 
Austin 


FREQUENTLY it is 
the design of process equipment to be 
able to estimate the approximate size 
of the equipment items before process 


necessary in 


calculations can proceed. Such is the 
case in the design of heat exchangers. 

The usual shell-and-tube heat ex- 
changer design procedure has been 
well outlined by Kern.’ A preliminary 
design coefficient is assumed, and the 
required area corresponding to this 
is calculated from the fa- 


() 
: T* PR, | 
° se 


coefficient 
miliar equation A 


on this preliminary area a standard 
exchanger is selected and the number 
of tube passes and baffle spacing are 
chosen. Using the characteristics of the 
assumed exchanger it is then possible 
to calculate film transfer coefficients 
for both the shell and the tube side of 
the exchanger. Application of appro- 
priate fouling factors then yields the 
over-all design coefficient which should 
check reasonably well with that origi- 
nally assumed 

In planning research programs for 
which cost estimates of potential com- 
mercial plants are involved, in process 
economic studies, and in all phases 
of preliminary cost estimates for new 
plants a rapid means for determining 
heat exchanger needed. The 
method must also be consistent within 
itself so that the comparisons so often 
studies may be 


s1Z@s Is 


necessary in economic 


significant 

The 
must only occasionally design or esti- 
a heat exchanger, finds the first 


novice, or the engineer who 
mate 
step, that of guessing an over-all trans- 
fer coefficient. a very difficult one. Ex- 


perienced engineers often have com- 


ture 
and t 


PeTrRoLeuM REFINER 


1954 


piled typical over-all transfer rates 
peculiar to the industry in which they 
These tabulations, how 
available, al 


tabulations 


are working. 
ever, are not generally 
though brief generalized 
of typical over-all coefficients have ap- 
peared in the literature. It would be 
have 
the aver 


desirable, therefore. to some 
readily 


age engineer to estimate over-all trans 


available means for 


fer coefficients, both for purposes of 
preliminary estimates and detailed de- 
sign calculations. 

Young engineers often complain that 
the considerable effort of calculating 
film when 
mated fouling resistances which often 
of the total 

Such com 
have a 


resistances is wasted esti 


comprise 25-50 percent 
must be used. 
instances 


resistance 
plaints in) many 
validity that cannot be denied. These 
statements, 
construed as belittling the work of an 
experienced heat exchanger designer. 
The rational calculation methods that 


however, should not be 


have been developed, when combined 
with the experience and sound judge- 
ment of a competent designer, produce 
amazingly accurate results. The inex 
perienced, or infrequent designer, how- 
often over-all 


transfer coefficient just as accurately. 


ever. can estimate the 


or even more so. than he can caleu 
late it 

An examination of numerous data 
compilations appearing in 
the literature reporting operating and 
over-all coefficients for 
and an 
current design techniques have indi 


cated that certain simplifications can 


design vari 


ous exchangers analysis of 


be made in the estimating of over-all 
coefficients. In addition to the fouling 
other 
into the 


resistances themselves. certain 


design safety factors creep 


ultimate exchanger selection. The users 
of heat exchangers have been accus- 
this over-design. 


tomed ta ex pec ting 


if it can be called such. The planning 
of plant operations consciously or un 
consciously anti ipates the presence of 
these design safety factors in the ex 
changer purchased for a given service. 
It was therefore thought possible to 
tabulate various film resistances for a 
number of fluids which would be typi- 
cal design values and include fouling 
and all other 
Based on over-all transfer co 
literature 
and current design practice, resistances 
for a number of fluids have been tab- 
ulated in Tabes |, 2, 3. These re- 
sistances represent values for standard 


factors design safety 
factors. 


effic rents appearing in the 


and 


shell and tube heat exchangers Op- 
erating under what might be described 
as normal conditions. They are not ap- 
plicable to unusually large or unusual 
ly small 
drop or velocities vary considerably 


exchangers, since pressure 
from the normal values occurring in 
the usual standard heat exchanger. 
Since these values are definitely ap 
proximations, it was not considered 
justifiable to dignify them by differen- 
tiating between the shell and tube sides. 
In general. exchangers are designed so) 
that the film 
fluid would 


same on either the shell or tube 


resistance for a viven 
be approximately — the 
side 

It cannot be emphasized too strongly 
that the the a 
companying tables are for estimating 


values appearing in 
purposes only, No allowance has heen 
made for temperature level. velocity 
other factors 
which are known to produce changes 
in coefficients. It is believed 
that the values included in the tables 
which 


or any of the many 


howeve f 


represent conservative figures 


can be used successfully as first ap 


proximations of the over-all coefficient 


Over-all Coefficients The over 


all heat transfer coefficient is simply 
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Over-All Heat Transfer Coefficients 





the reciprocal of the sum of 


dividual resistances 


rea 1 tule 


‘ irea f tubs 


The wall resistance, ry, 1s 
usually so small compared with the 
that it 


tube 


other resistances can be neg 


\ 
lected. Sines and , are resistances 


the equation may be simplified as fol 


low bs 


TABLE 1 
Design Resistances 
for Shell-and-Tube Heat Exchangers 


Liquid Con 
Ne phase Boling densing 
Flaed change Liquid Vapor 
Aromatic Liquids 
Henszene, Tolue 
K.thylhensene 
ty rene 
Dowthern 
Inorganic Solutions 
(‘af rine ) 
Heavy Acwl 
Nat'l He my 
Miee DD 
Light Hydrocarbon 
liquids 


rinated Hydro 


art 
Miscellaneous Organi 
Liquids 


the in- 


nside fouling re 
ce and any other de 


' ’ 


wn ite Tac rs 

It is these design resistances which 
the 
tables, although no attempt has been 


and r 


are included in accompanying 
made to distinguish between r 
for a given fluid 

To obtain an over-all coefficient for 
a shell and tube exc hanger. proceed in 
the following manner: 

(1) Read values of resistance r, and 
r. for the two fluids. Note that 
the shell and tube sides are not 
differentiated 
Add the two resistances and take 
the reciprocal of this sum 


(2) 


(ther Exchanger Types — If a 
double - pipe extended surface ex- 
changer (“fin-tube.” “G-fin.” ete.) is 
under consideration, multiply the over- 
all coefficient found in step 2 by the 
factor 0.25. The coefficient thus found 
is based on the total outside surface 
(including fins). If a coil-in-box ex- 
is under consideration, multi- 


found in 


changer 
ply the over-all coefficient 


step 2 by the factor 0.3 


Partial Condensers The presence 


of non-condensible vases is common 


TABLE 2 
Design Resistances 


for Shell-and-Tube Exchangers 


Gases in Turbulent Flow Resistance 


Aw (OCT amd N 0.045 


Hydrocarbon ght through naphtha OOag5 


TABLE 3 


Over-All Coefficients for Special 
Condensers 


in partial condensers. Such gases cause 
a considerable reduction in the over- 
which is dif- 


resistances for 


all transfer coefficient 
ficult to generalize. The 
condensing vapors appearing in Table 
| do not apply in cases involving non- 


condensibles 


Example: (1) Estimate the over- 
all transfer coefficient for a naphtha 
(50 to 65 API) 
water. 
0.008 for 


are 


stabilizer bottoms 


cooler cooling 

From 
naphtha 
chosen, Unless 
the contrary exist. a 
should be used for 


using process 
Table | values of 
and 0.007 for water 
indications to 
of 0.007 


fresh water 


strong 
value 
most 
cooling water systems. 
l 


{ — 66.5 
0.007 0.008 


Hence 
McGiffen* reports a usual design value 
for this type unit as 60. Other values 
reported for similar units range from 
55 to 70. 

The over-all coefficient for a coil- 
in-box cooler in similar service is 
(0.3) (66.5) 20. The 


efficient for a double-pipe extended 


over-all co- 


surface exchanger based on the total 
outside area including fins is (0.25) 
(66.5) 16.7. 

(2) Estimate the over-all coefficient 
for a reboiler operating on chlorinated 
light hydrocarbons 


as the heating medium. 


From Table 1. 


and using steam 


Resistance 
OO09 
O00] 


Chlormated hydrocarbon 


Steam condensing 


OO] 
1 
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REINFORCING BARS 


LOADED BEAM 


EFFECTIVE 
CONCRE TE 
WEUTRAL AKIS 


TOTAL TENS# 
iw STEEL 


SECTION 


Figure 1. Simple reinforced concrete beam 
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PRE STRESSING 


~——— Rapti 


EFFECTIVE 
CONCRETE 


ws 


SECTION 


TOTAL COMPRESSION 
iN CONCRETE 


STEEL 


LOADED BEAM 


FULL 
LOaDd 


PRESTRESS 
ALONE 


COMPRESSION IN CONCRETE 


Of AD 
er) 


Figure 2. Prestressed concrete beam 


Why Prestressed Concrete in the Refinery ? 


Prestressed concrete has been thoroughly tested for use in oil storage tanks. 


Here are some of the many advantages cited: 
®Materials and land savings 


J. S. Bell and D. R. DeVeaux, [ss 
nden, N 


PRESTRESSED CONCRETE offers 
to the petroleum industry a chance to 
the advantages of 
construction the 
tension cracks. In the past normal re- 
inforced concrete has presented only 


vain all concrete 


without danger of 


a partial solution to the tension prob- 
lem the latest 
finer can construct prestressed tanks 


Using methods, a re- 


which (1) save critical steel (2) save 
shock 


(5) 


valuable land (3) are resistant 


(1) are fire resistant are much 
cheaper to maintain than steel tanks 
(O) may stee| 
sphere designs and (7) may be built 
to much larger than steel 
tanks. Although at present. tankage is 


the most easily justifiable 


replace ex pensive 


diameters 
use of pre- 
stressed concrete. these advantages can 
he applied to many other services. In 
general. refineries can profit from pre 
stressed construction in many applica- 
tions which require special strength 


features. fire protection. or freedom 
from eorrosion 

Maintenance costs in most refineries 
could be materially slashed by the use 
However. 


of conerete construction 


small use has been made of conerete 
hecause of one inherent disadvantage 
it cracks under negligible tensile 
stresses 

This deficiency has been partially 
overcome through steel 


forcing rods embedded in the concrete 


use of rein 


RIEEINER 


Vue 1057 |? 


Standard O 


While most industries have been satis 
fied with this type of concrete, those 
who deal in the storage and movement 
of liquids have not. simply because 
the concrete will still crack. These are 
cracks in most but un 


small Cases, 


not small enough to pre- 


fortunately 
vent loss of valuable hydrocarbons 

concrete is a simple 
this drawback 
in construction. It is the 


to underline the 


Prestressing 
means of eliminating 
of concrete 


this 
prin ipl s ofl 


intent of paper 


basic prestressed con 
the advantages and 


crete and to show 
this 
petroleum industry 
Basic Principles 
prestressing 
precompressing the 
that 
no tensile 


importance of material to 


The 


consists of 


main concept of 
con 
crete to such an extent under 
given design conditions. 
stress will he developed. The idea it- 
self is older than 


perhaps dating back to the human who 


much concrete 
first reinforced a wooden wheel with a 
steel hoop. [It has also been compared 
to a woman's girdle in that by neutral 
both 
bility and appearance are improved. 
Normal Reinforced Concrete 
lo visualize the effect of prestressing, 


izing the bursting stresses, sta- 


let us first examine a simple reinforced 
beam. There 
facts to he conside red in hig 


concrete are two note 


worthy 


ure |. First, upon examining the stress 


® Maintenance costs very low 
® Resistant to shock and fire 


diagram, note that all the concrete on 
the tension side of the neutral axis is 


useless from a design standpoint It 


transmit the tensile 
reinforcing steel, and, 
the steel and the 


compressed conerete. In prestressed 


serves only to 
stresses to the 
of course. it joins 
concrete, as we shail see, all the con 
crete is stressed and considerable con 
The 


from 


second port fol 
the first Ther 
without deformation 


crete is saved 
lows directly 
cannot be stress 
so that in order to transmit tension to 
the steel, the concrete is deformed 
and cracks. In 
design the steel is not permitted to 
take its full stress capacity because the 
concrete would crack excessively. Pre 
this 


problem, reduces the amount of steel 


conventional concrete 


stressed design. by eliminating 
required 

Prestressed Concrete = tn most 
these 


troublesome 


tension 
but. a 
petroleum tankage 


concrete construction 
cracks not 
} 


mentioned eartier, 


and lines cannot tolerate even the 


smallest crack. Figure 2 shows how a 


prestressed concrete beam will) per 


form under a similar load. By initialls 
longitudinally 


introduced so that, up to the design 


compressing the beam 


enough compressive stress heen 


load, no part of the beam is in ten 
Under these conditions no cracks 


Note that the 


sion 


can be formed too 
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Prestressed Concrete ... 





has been 


material 


cross section of the beam 
reduced because there is no 
needed in excess of that actually car 
rying load. In addition, the longi- 
tudinal prestress reduces diagonal ten- 
which allows a smaller 


sion stresses 


section 


eflect ol 


seen in 


can he 


Savings 
Savinivs 


Design 
these 
I igure . Ww hic h compares concrete and 


design 


steel requirements for prestressed and 
concrete tanks. In most 
cases it can be assumed that half of 
the concrete and two-thirds of the steel 


rt inforced 


required for a reinforced concrete tank 
and up to & percent of the steel re 
steel tank can be 


through prestressing 


quired for a saved 


Development 
In early stages of deve lopment pre 
1 serious obstacle. De 
that the 
eertain structures appeared to lose 
prestress This was 
apparent in built tanks 
when first emptied of their contents, 
crack These de velopments 
isolated to the 
the tensioning 


stressing faced 


signers noticed concrete in 


most of its most 
newly which. 
be van to 
following 
factors steel 
and shrinkage and plastic flow in the 
concrete The Massachusetts Institute 
of Technology in this country and 
other France, bengland, 
Switzerland and Belgium conducted 
studies during the 1940's to determine 


were finally 


yroups in 


the magnitude and characteristics of 
these factors 

It was that the 
regardless of initial stress, could 


10.000 pst 


determined stress 
loss 
amount to as much as 


Since early prestressing Operations 
made use of intermediate grade steel 
stressed by turnbuckles to 18.0000 psi, 
it is easy to see why results 
favorable. Higher grade steel 
could be safely stressed to 50,000. psi, 
developed but the 


problem remained mostly unsolved 


were not 


whic h 
Wis subseque ntly 

Recently, methods have been evolved 
for using both high strength steel wire 
and steel rods at stresses of up to 


150,000 psi At this 
79 percent of the capacity of 


design = stress 
nearly 
the steel can be used to resist external 
moments 

The refiner can most readily utilize 


prestressed conerete for tankage 


Construction Methods 
It is that most pre 
stressed tanks in refinery service today 
of the 
steels mentioned above and stressed by 
turnbuckles 
piven 


unfortunate 


were constructed lower grade 
In many cases these tanks 
have little better than 


conventional conerete tanks due to the 


service 


loss of compression in the concrete 
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Prestressed tanks built by the latest 
methods have largely eliminated these 
difficulties. 


Foundation—-Figure 1 shows a 
typical design for relatively unstable 
soil conditions. Foundations may be 
either piling or of the ringwall type, 
While it is normally not 
economical to build the foundation 
wall more than 25 feet deep, the use 
of piles requires a more expensive 


as shown. 


floor. The average floor itself consists 
of a thin flexible slab enclosed by a 
ring under the tank shell. The use of 
this thin floor is possible only if the 
subgrade is a clay or sandy soil. The 
floors are usually two inches of pneu 
mortar with 0.5 rein- 
steel each way 


matic percent 


forcing The joint be 
tween shell and floor is a fixed type 
for small tanks and a sliding type for 
larger ones in order to reduce moments 


Shell The 
structed with 
However, if the tank is to be in vari 
able stock or light hydrocarbon serv- 
be advantageous to use a 


may be 


shell 


normal 


wood forms. 


ice, it may 


steel inclave lining as the inner form 
his 
cleaned easily and prevents percolation 
of light stocks through the concrete. 

To overcome bursting stresses in the 
wall at the base. 
vertical prestressing is applied to the 
cured shell. This is done by 
placed in a prepared key. After the 
stressed, the keys are filled 
with mortar and the shell is ready for 


leaves a surface which can be 


caused by restraint 


wires 
wires are 


horizontal prestressing 


Winding Operation—— Horizontal 
prestress is applied by winding a wire 
For 


wire winding there has been designed 


around the cured concrete shell. 


FIGURE 3 
QUANTITY COMPARISON—CONVENTIONAL 
VS. PRELOAD 


Hunts Point Sewage Treatment Plant, 
Bronx, New York—8 Tanks 


Conven 
tonal 
Design 


Per Cent 
Saving Saving 


Preload 


ITEM Unit Design 


nerete cy iT. sao iLO “780 ts 
I 1,642 4 1,168 


North East Treatment Works, Philadelphia, 
Pennsylvania—8 Tanks 


18.800 4,70 
200 l Lau 


Hyperion Sewage Treatment Works, 
Los Angeles, Californio—18 Tanks 


cy 24.500 


12.800 11.60 4" 
I 2 510 ' ' ‘ - 


al mo Ts 


Owls Head Sewage Treatment Piant, 
Brooklyn, New York—8 Tanks 


SA24 474i 4,083 
we 275 4290 
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a self-propelled machine. This ma- 
chine imparts stress to the wire before 
the wire touches the thus 
eliminating losses due to friction. The 
wire is stressed by being passed 
through a die. Support for the ma- 
chine is provided by which 
travel on the tank rim. Wire can be 
placed at speeds up to seven miles per 
hour and an average |.000,000-gallon 
tank can be wound in two days. At 
some points adjacent rings of wire 
are clamped together to prevent com- 
plete loss of the winding in the event 
that the wire snaps while being 
placed. Splices are made by a patented 
device. Whea the winding operation is 
finished, the steel is protected from 
guniting- 


concrete, 


“ heels 


corrosion and injury by a 
type operation. 


Dome 
the machine applies horizontal pre- 
stressing to the shell. Forms consist of 
a standard 
supported by columns. Wood sheeting 
is nailed to the rib construction. These 


The dome is poured before 


wooden rib construction 


domes are completely unsupported ex- 
cept at the ring. They consist of pneu- 
atic mortar or concrete reinforced with 
wire mesh. The thickness of the dome 
can vary from 2 to 6 inches. After the 
dome has been placed and cured the 
machine applies the horizontal pre- 
stressing to the shell and several rings 
of wire are wound around the perime- 
ter of the dome. This causes the dome 
to be compressed and, as evidence of 
the efficiency of the operation, the 
dome actually be seen to. rise 
several inches above its form work. 

These 
withstand heavy concentrated loads at 
their center or to take a uniform load 
of fill above them. There have been 
instances of nominally designed domes 
taking the load of a truck accidentally 
driven across the surface. 


domes can be designed to 


Linings The problem of suitable 
linings for prestressed tanks is two- 
fold: first. contamination of the 
lighter stocks: and secondly. possible 
deterioration of the itself, 
Aviation gasoline in particular pre- 


concrete 


sents the greatest’ problem since it 
contains toluene, zylene and benzene 
which alkali in 
the concrete. 
While several 
particularly the inclave steel lining. 
are apparently satisfactory for the 
storage of light stocks. it appears that 


will react with free 


types of linings, 


more development will be necessary 
to permit economical storage of these 
stocks and transfer from light 
to heavy stock service. As the interest 
in concrete tankage progress 
should quicken in linings. 

Use To The Refiner 


In the past 25 vears, there 
I 


easy 


eTOWs, 


have 
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approximately 700 prestressed 
tanks constructed, 
total capacity of more than 11 million 
These tanks have 
different 
gasoline, 


been 
concrete with a 
been used 
liquids in- 
vari- 


barrels, 
to store many 


cluding crude, water, 
ous chemicals, acids, sewage and pulp 
These tanks in have 


performed satisfactorily many 


most instances 
under 
varied conditions 

The advantages of prestressed con- 
struction include. 
{dvantages 

Material Savings— During recent 
years it has forcibly brought 
home to the petroleum industry. as 


heen 


well as industry in general. that steel 
in various shapes and forms is not 
always in ready supply. Delays in ob- 
taining steel for tankage have often 
been a matter of months or even years 
and, therefore, the substitution of pre- 
tanks could be of 


importance. As mentioned 


stressed concrete 
utmost 
earlier, a prestressed tank would nor- 
mally the steel 
that would be used in a similar steel 
tank. Regardless of the size of the 
unit involved, the saving in steel is 
quite appreciable. Add to this the 
fact the special high-strength wire 
used for both the circumferential 
and vertical prestressing of tank walls 


require only 1/5 of 


is generally available. and we have a 
balance heavily in favor of the pre- 
stressed tank. 

Land Saving Adaptability Due 
to the corrosive nature of steel tank- 
age and to the general fire hazards 
involved, steel tankage must be spaced 
at certain intervals. Furthermore, it is 
very difficult to use steel tankage in 
underground installations. Prestressed 
in this same 
from 


tankage does not follow 
pattern. relatively 
corrosion, the prestressed tanks may 
be placed at any suitable for 
refinery operation. In fact, it is possi- 
ble to place tanks one upon another 
to utilize io the fullest extent the land 
tankage. To date, 
50 prestressed concrete 


level 


area available for 
approximately 
tanks have been constructed for under- 
ground storage of crude or vasoline. 
The performance of these tanks has 
been generally satisfactory. 
This allied 
the general fire resistant qualities of 
prestressed concrete tanks will 


be discussed at greater length in the 


feature is closely with 


and 


section devoted to the fireproof fea- 
tures of prestressed tanks. It should be 
emphasized, however. that in refineries 
where there is a shortage of available 
areas, the use of prestressed 


tanks 


more than double the available capac- 


storage 


concrete could conceivably 


ity for oil movement and storage. 
Shock Resistant Qualities Ap- 
proximately 50 prestressed concrete 


July. 
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Fig. 4. Typical foundation design 
tanks have been constructed in what 
is normally the North 
American earthquake area. Naturally. 
these tanks would not be expected to 
withstand a direct fissure very 
or beneath them. However, through 
adequate design which considers the 
possibilities of earth tremors, pre 
stressed tanks can be adequately con- 
structed for general use. In addition, 
these tanks are considerably safer to 
adjacent tankage in the event of a fire 
and subsequent explosion. All of this 


considered 


neat 


is perhaps more emphasized by the 
fact that the military are presently 
considering the construction of a large 
prestressed tank to test mines. This 
tank would be normally expected to 
withstand the shock delivered by the 
underwater or surface explosions re- 
sulting from tests of the mines. Such 
a tank can be easily designed. 

Fire Resistant Qualities 


Steel 
tankage, depending upon the type of 
involved, re- 


hydrocarbon 
quires certain spacing of units together 


storage 


with adequate firewall protection. For 
comparable prestressed concrete tank- 
age. it is believed that similar firewall 
protection would be pri- 
marily to handle spillage and accom- 


necessary, 


panying fire from interconnecting pipe 
However, in regard to spacing 
of units, it is felt that due to the in- 
fire-proof characteristics of 
tanks might be 
placed much closer, depending more 


lines, 


herent 
concrete, adjacent 
upon maintenance requirements than 
upon fire protection requirements. The 
prestressed tank, being an integral unit 
unit should logically be considered as 
having little effect upon adjacent units. 
An internal tank fire would certainly 
not cause sudden and disastrous fail- 
ure to the wall structure. such as 
would be expected in steel tanks. True. 
the wall structure might crack under 
the intense heat. particularly if water 
or foam or other fire fighting liquids 
were played upon the exterior wall of 
the tank itself. However. these cracks 
would) probably be of the hairline 
variety and while the tank itself might 
conceivably be ruined there should 
be no danger to adjacent units 


Maintenance Factors From a 


maintenance standpoint, let us take 
a practical example. Assume two 
tanks, one of prestressed concrete and 
one of nominal steel. Further assume 
that these tanks of 151,000. barrel 
capacity are to be located at the Bay- 
way Refinery of Standard Oil 
Company, in the center of a critical 
labor market, low load bearing soils, 
high water table and flat terrain. In 
the case of the tank, we will 
consider the life-span to be approxi 
mately thirty years, and that for the 
concrete tank, to be approximately 60 
vears. Many 
life-span for a prestressed tank to be 
on the conservative side. Based upon 


I sso 


steel 


users consider a 60 year 


available figures of cost for compara 
ble tankage in the Bayway area. it is 
estimated that the steel tank will cost 
approximately 90 cents a barrel o1 
$156,000, This will include the foun- 
dations and the complete tank strue 
ture. For the tank the first 
cost will be approximately $1.20 per 
barrel or a total of $181,000. 

Now applying an interest rate of 4 
percent, let us compare annual costs 


concrete 


of the tanks, assuming a salvage value 
on the steel tank of $5,000, On this 
basis the annual cost for the. steel 
tank will roughly equal $7700. For 
the concrete tank comparable costs 
will approximate $8,000) per year. 
Now consider the annual mainten- 
ance factors that are involved in each 
case, For example, at one refinery 
annual maintenance costs, 
roof and shell repairs, painting and 
the like, have been equal to approxi- 
mately $1500 per tank per year. This 
is based on 275 petroleum tanks with 
average capacity of 53,000 
For tanks of 151.000 barrels in capac: 


including 


barrels 


ity an average maintenance figure of 
$2500 would be reasonable. Including 
maintenance, the total annual cost of 
the steel tank would be $10,200 

As to the maintenance features in- 
volved in the tank, there 
would be ho corrosion probl This and 


concrete 


no painting problems and, assuming 
adequate design and construction, no 
repairs for cracks. Including all possi 
ble incidentals, perhaps $100 per year 
would he «mall 


maintenance 


spent for various 
However. 


the hydrocarbon 


items a con 
servative estimate of 
storage losses encountered due to dis 
of steel tankage 
offset this maintenanes 
Conservation Factors.) 
find that our final com 


repair would more 
than 


(See 


charge 

Sum 
marizing, we 
parison of annual costs indicates that 
the concrete tank presents a figure of 
$8000 as avainst the steel tank 
of $10.260. a 20 saving oon 


cost 
percent 
favor of the concrete 


In the 


selected 
steel 


example we 
the first cost of 


above 


v here 


125 





Prestressed Concrete 





is well below prestressed concrete 
tankage. If we had selected the Gulf 
area for our comparison, the unit price 
per barrel for the prestressed concrete 
tank would have dropped lo approxi 
mately YO Undoubtedly — the 
price of the tank 
dropped somewhat below its Bayway 
barrel, but the 


drop would have been much less pro 


cents 


steel would have 


figure of YO cents per 
drop in cost of 
tank is due 
primarily to the lower field labor costs 
South. An estimate for the Gulf 
area indicates that the 
capital investment for the steel tank 
would drop to about $8900) whereas 


nounced The larwe 


the prestress d coneret 


inn the 
annual cost of 


the comparable cost for the conerete 
tank would drop to a low of SO000 a 


saving of JO percent each year 


Conservation Factors Steel cone 
roof tanks today represent a source of 
loss to the 
in addition to contributing to 
field 

storage 
s2nd An 
Petro 
findings of that 


considerabl evaporation 
refinery 
the air pollution problem Phe 


ol ey iporation losses from 
tanks was discussed at the 
nual Meeting of the 


American 
leu Tnstitute 
group present a challenging preture 
Using as an example the 151.000 har 
rel steel tank 


us examine expected losses based on 


mentioned earlier. let 
APL recommended procedures 
Assume that the tank is [50 feet in 
diameter, 48 feet high, painted nor 
mally. and is used to store gasoline of 
t-pound RVP at an 


liquid temperature of 70 I 


average 
The API 
these conditions indicates 
1OOO bar 


formula for 
an annual breathing loss of 
rels, At vallon of 
line. this $19.400 
of finished product which each year 
is lost to the 

The API further stated 
that such losses could be all but elimi 
nated by the use of tanks capable of 


vaso 


10) cents per 
amounts to worth 
countryside 


f onterene i 


withstanding 2!. to 3 psi internal 


Although = this 


unfeasible in 


pressure solution is 


economically steel con 


struction, a prestressed concrete tank 
of this strength can be built at a cost 
of about $1.40 per barrel. Such a tank 
eliminate 95) percent of the 


there 


would 
and 


normal breathing losses 
save $I8.400 per vear 
this 


maintenance 


Combining saving with those 


of decreased and long 


life. the 
attractive 


incentive becomes 
Avain based on } 
the annual cost 
of using the steel tank is 
mately $29,500 compared to $9300 for 
that of the prestressed tank The sav 
jumps to 


CCONOMTLE 


appronri 


ing in original cost now 


70) percent 
As Sphere Replacement 


about 
| se 
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Steel spheres now represent the only 
solution to the storage problems en- 
countered with light. high Vapor pres 
sue hydrocarbons. The high expense 
associated with this type construction 
is well known to petroleum engineers 

While no 


quite feasible that a prestressed con 


installations exist. it is 
crete design can be adapted to meet 
these high pressures. The design could 
take the form of 
inverted 


conceivably a hori 


with an dome 


Preliminary 


zontal drum 


at each end indications 
are that could he 
accomplished for $5 to $7 per barrel. 


This would be a saving of from $3 to 


such) construction 


$5 per barrel over steel sphere design 
Expanded Size Limitations 
There is considerable evidence that 
steel tanks are 
limitation based on 
methods. While 
ably difficult to procure, it seems cer 
tain that steel tanks should not be 
built larger than 250 feet 
techniques. Concrete 
already 


approaching a -17¢ 
present welding 


data is understand 


in diameter 
without 
tanks, om the 
been constructed to diameters of 320 
feet steel] 


welds are restrie 


new 
contrary, have 


Sing no joints similar to 


require d. the only 


tion would seem to be the practical 
limitation of the winding operation, 
Disadvantages 

Lack of Versatility 
crete tank 
considered 
floated 


be dismantled for use 


( Deve et a 
must be 


con 
is constructed, it 
immovable: it cannot be 


to another site and it cannot 
at another site 


There- 


certain 


Its salvage value is negligible 
that 
veawrs, 


fore, it is conceivable 
tanks, after 15 or 20 


suddenly become white elephants due 


lo a change in operations However. 


if care is exercised in’ selecting the 
use to be made of prestressed tankage 
this proble m can be minimized 
Construction Difficulties The 
evolution of the prestressed concrete 
tank has been quite rapid, but has 
been hampered considerably by the 
technical skill required In addition. 
held techniques are 
highly therefore. 
labor problems are critical. This has 


construction 

spec ialized and. 
led to longer erection periods than for 
comparable steel tankage and thus has 
increased capital investment required 
prestressed concrete 
latitudes 


Construction of 
tanks in 
winter 


northern 
months will probably 


extreme 
during 
remain a costly venture for some time 
to come. It is very probable that as 
more prestressed tanks are constructed 
and more experience is gained, less 
time will be necessary 


stressed tank. Costs tend to decrease 


to erect a pre 


as more knowhow is gained. 
Repair Difficulties Under 


prestressed 


nor- 
tank 
best 


conditions a 
erack. But. as 


mal 
should not 


PeTROLEUM 


laid plans of mice and men gang oft 
aglee.” prestressed tanks have been 
known to fail. Depending upon the 
extent of failure, repairs may be dif- 
ficult to make. Hairline cracks can be 
reduced or eliminated by lining the 
tank with certain preparations. If the 
tank has very 
considered a total 


large cracks it may be 
reasonably loss. It 
should be noted however. that no con 
crete tanks constructed with the rela- 
tively new wire winding process have 


failed. 
Uses Other Than for Tankage 


Prestressed conerete has a place in 
the refinery 
than tankage. Warehouses constructed 
with beams il- 
lustrate that 
additional 
available by 
struction has the 
structural 


in applications other 


prestressed concrete 
wide storage areas with 
may be 
This con: 
that pre 


headroom made 
such methods. 
feature 
stressed members may be 
constructed at one locality. shipped to 
the site, and erected in place. 

A second use is in salt water circuits 
and other pipe lines. Prestressed con- 


pipe 


corrosion 


crete would offer freedom from 


and tuberculation. In ad 
dition, longitudinal ma- 
terially lengths of 


large diameter concrete pipe. reduc ing 


prestressing 
increases laying 


construction costs. For example. two 
miles of &binch diameter prestressed 
pipe in 1&-foot sections are in place 

As a general rule, prestressed con- 
crete should he considered for services 
which demand special strength fea- 
tures, fire protection, or freedom from 


I hese 


platforms. 


would include 


utility 


corrosion, 
cradles, 
piling, storage bins, and supports for 


supports. 


offshore drilling operations. 


Summary 
Prestressed concrete definitely has 
its place in the petroleum industry 
be it in oil movement and storage. or 
in the general structural field. In the 
particular case of tankage, all avail- 
able that) when 
contemplating new of replacement 
the refiner should 


consider prestressed concrete. Depend- 


evidence indicates 


facilities seriously 
ing on location, maintenance costs and 
from tanks. 
plus other factors, the engineer will 
find that the advantages of prestressed 
steel 


evaporation losses steel 


concrete at least match those of 
and in most cases outweigh them. 

It now remains for the refiner to 
seize upon the opportunity presented 
by the development of prestressed con- 
crete and make full that 


it offers to the petroleum industry. 


use of all 


Original presentation was before the 
Petroleum Mechanical Engineering 
Conference, American Society of Me- 
chanical Engineers. Houston, Septem- 
ber, 195 . 
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Area Supervisors Speed Maintenance 


Since small mechanical jobs accounted for 50 percent of the work, area super- 


visors were appointed to expedite and coordinate. ‘The new system worked 


the details. 


©. R. Menton, 
E Standara ( 


TON K iqe 


lO IMPROVE the efficiency of the 
small mechanical jobs which accounted 
for approximately 50 percent of the 
total mechanical manpower effort, the 
position of area supervisor was added 
to the organization of the maintenance 
and construction department at the 
Baton Rouge La 
responsibilities of all supervisory pet 


about 


refinery. Duties and 


sonnel were changed to bring 


more eflicient coordination and supet 
work The over 


maintenance 


vision of mechanical 
all organization of the 
and construction department is dis 


cussed. and the manner in which me 
chanical work is handled by the organ 
| Xperience 
the area 


more effi 


given in detail 
that 
supervisor has resulted in 
cient coordination and supervision of 
small mechanical jobs. The coordina 
tion of this work has been simplified. 
and better utilization has been made of 
and material. 
standard of 


ization. ts 


has shown addition of 


manpower, 
At the 
maintenance 
over-all refinery housekeeping has been 


equipment, 
same time, the 


has been raised. and the 


improved 
In LOST the 
visor was added to the organization of 


position ol area super 


the maintenance and construction de 
partment at the Baton Rouge refinery. 
The organization-chart change was 
simple with the addition of one post 
Fifty-three super 


cratt-foreman 


tion in the group 


visors from the group 
were assigned the duties of area super 
visor, At the 


responsibilities of all supervisory pet 


same time the duties and 


sonnel were changed for more efficient 


coordination and supervision of me 
chanical work in a large refinery 

Phe supervision and coordination of 
3200 wage earners employed on me 
chanical work 2000 
acres presents many problems for the 


The 


size of the operation, both in area and 


scattered over 


efficient management of the work 


numbers of people. complicates the 


problem. There are 20 trades. com 
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bined into nine major craft divisions 
which must be properly coordinated 
among one another to eliminate time 


lost because of one craft waiting for 
In addition. nearly 
units are different 


with different 


all oper 
kach has 


character 


another 
ating 
equipment 
istics and operating conditions requit 
ne spree ialized mechanical work to fit 
those conditions 

Over the 
vanization 
creased in size with the expansion of 
the refinery. and 
were added with the plant eXpansion 
and with changes in the complexity 


vears the mechanical o1 


has been modified and in 


loremen enemeenrs 


of refinery equipment. Modern shops 
tools, and mobile equipment were pro 
vided along with improved job-plan 
ning and manpower allocation systems 
It was felt that had 
been obtained in improved work co 
large 


excellent results 


ordination and supervision on 


jobs. unit turnarounds, and construe 


There appeared to be a 
smaller 


tion projects 
lesser improvement in the 


jobs of a minor nature which a 
counted for approximately 50 percent 
of the total mechanical manpower ef 
fort. The problem then became: — What 
else can be done to improve the effi 


ciency of the small mechanical jobs? 

The Baton Rouge refinery approach 
to the problem was the area supervisor 
He is assigned the full-time responsi 
work im an 


bility for all mechanical 


area of one or more operating units 
He is a first-line supervisor and super 
vises all crafts. He is a resident me 
chanical 


and is a single contact for prog 


supervisor 
area 
ess first-line foremen and operators on 
mechanical work problems, He is re 
sponsible for the efficient maintenance 
of specific equipment, and becomes fa 
miliar with process problems which 
affect work. His 


part in process operations is the proc 


mechanical counter 


ess division foreman. One is responsi 
ble for process operations, and one is 


staving in the 


and here are 


responsible for mechanical work, Both 
have pride in the specific equipment 
which they operate and maintain 


Maintenance and Construction 
Department Organization 


In order to better understand the 
position of area supervisor, it is neces 
sary to see how it fits into the organiza 


tion. Figure | shows the over-all or 


vanization of the maintenance and 
construction department which is di 
vided into three 

|. Field coordination is responsible 
for the work: this 


which jobs shall he done and when 


mayor ZrOUps, Viz 


group determines 
specifies the number and ty pe of crafts 
men required for each job, and then 
coordinates and SUpPOCrVises the over all 
job with assistance from the craft 


foremen. 


2. Mechanical crafts is responsible 
for the wage earners and for employe 
relations in the crafts: this group fur 
nishes men with the 


tools to do the work 


know how and 


3. Office and planning furnishes 
clerical and stenographic assistance 
and long-range planning services to 


the divisions 


Field Coordination — Because of 
the size and scope of mechanical op 
erations. field coordination is divided 
with a division en 


division engineers are responsible for 


into four divisions, 
vineer in charge of each, 


all mechanical work for specific pro 
ess operations, and one is responsible 
for the work on non operating general 
plant facilities such as offices, labora 
tories, shops, and roads. Each division 
is subdivided into zones which are the 
responsibility of the maintenance-and 
engineers, Six to 


construction or Zone 


report to the division 


is div ided 


ten engineers 
engineer. The zone further 
include one of 


The area is the 


into areas which may 
more operating units 


responsibility of the area supervisor. 
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Modern well-ventilated facilities speed 


four area report 


maintenance-and-construction 


Two to supervisors 
to each 
envinect 

Mechanical Crafts —In the me- 
chanical erafts there are major 
craft divisions, with a general foreman 
in charge of each. One to four division 


nine 


foremen assist him, depending on the 
size of the craft. Two to eight first-line 
foremen are assigned to each division 
foreman and are responsible for the 


bac h 


foreman normally furnishes men of his 


wage earners assigned to them 
craft to speethe zones of the plant 

Office and Planning — This group 
includes the clerical and stenographi« 
pool for the entire department It also 
and 


statistical planning 


ine luncle . a 
proup whit h makes long ranyve plans 
and schedules for manpower and work 


oul looks 


for contract purposes 


and which furnishes statistics 
In addition, the 
coordina 


includes turnaround 


which consists of 6 to LO super 


group 
tion 
assist in the coordination 


Visors whe 


of large-unit turnarounds 
Handling of Mechanical Work 
by the Organization 
With this background in the over-all 
organization let us look at the manner 
work is handled 


pur poses ol 


im which rriee hanical 
bow the 
simplicity the problem is divided into 
(1) work planning 


organization. For 


three parts, viz 
(2) manpower and equipment assign 
ment: and (3) work coordination and 


SUpery rion 


12% 


pipe fabrication in mechanical shop 


Work Planning The daily work 
planning starts with the area super 
visor, Working with the process fore- 
man in his area and with his mainte- 
nance-and-construction engineer, he 
determines which jobs are to be done 
and when. It must be kept in mind that 
all work requests from the process op- 
erators clear through the area super- 
visor. He then must determine the re- 
quirements for manpower, equipment, 
and material for each job. If he needs 
assistance with these determinations. 
he consults with the maintenance-and- 
construction and craft fore- 
men. The area supervisor then submits 
a daily work plan to his engineer. This 
plan shows each job in its order of 
importance and the men 
by craft required for each job. In ad 
dition, the plan shows the number of 


cralt 


engineet 


number of 


assigned men by required for 
routine minor maintenance work. These 
handle the base-load 


preventive- 


assigned men 


minor-maintenance and 
maintenance jobs in the area and pro 
vide the area supervisor with a nucleus 
job in 


of manpower to work on any 


his area. The plan also shows the job 


charge number and the requirements 
for special equipment such as cranes. 


trucks and the like 


The work plans of all areas are re 


tractors 


viewed by the engineer and are for 


warded to the division office. There a 
planning engineer, with clerical assist- 
ints. combines the area plans into an 


work 


Inasmuch as there are alwavs 


over-all division plan for the 


next day 
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more jobs listed than can be handled 
with the manpower available in the 
division, the planning engineer deter- 
mines which jobs should be worked 
and which cannot be manned. Further- 
more, the jobs planned must account 
for every worker allocated to the divi 
sion for that day. and there must be a 
balance among the crafts involved. 
Finally, the division plans are com- 
bined into a refinery-wide work plan. 
This work plan is made available at 
noon each day to all supervisors, and 
shows by job and area the men and 
equipment required by crafts for each 
job to be worked the next day. The 
plan later is corrected by the area 
supervisor to show manpower actually 
used on each job, and is used to dis- 
labor 
purposes. 


tribute charges for accounting 


Manpower and Equipment As- 
signment- The daily work plan is 
used as the basis for assignment of 
specific men and equipment to each 
job in an area. Each craft division 
foreman assigns his first-line craft fore- 
man to furnish men and know-how to 
certain zones and areas. The craft fore- 
man assigns his men by name and 
classification to 
supervisor the next day for work as- 
signment in that area. It is his re- 
sponsibility to decide which man has 
the knowledge and skill required for 
a particular assignment. He also must 
be sure that the proper tools are avail- 
able for the job. 


report to each area 


Work Coordination and Super- 
vision— Fach morning the craftsmen 
report to the area supervisor for work 
assignment. He tells them which job is 
to be done. when it should he done. 
and gets them started on the work. It 
is his responsibility to be sure that the 
work can be executed efficiently and 
safely. The equipment must be made 
ready: permits obtained; and mate- 
rials. scaffolding. and special equip- 
ready for the job at 
job cannot be 


ment must be 
hand. If a particular 
worked for 
the workers to another job which can 
he worked. Obviously, if the work load 
is extremely heavy, the area supervisor 


some reason, he assigns 


cannot efficiently line up all of the 


workers without assistance. In these 
cases, and by previous agreement, in- 
dividual craft foremen assist the area 
supervisor. The craft foreman may get 
the job started and move on. or he 
may remain on the job as a job super- 
visor. In any case, the area supervisor 
has the over-all work responsibility. 
with supervisory assistance being fur- 
nished by the craft foremen as _re- 
quired, 


For emergency unplanned work the 
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area supervisor may assign any of the 
the area. If 
have the manpower available. he may 
borrow men from another area super- 


workers in he does not 


visor in his zone. If manpower is not 
available in the zone. the planning en- 
and he obtains the 
men by stopping work in some other 
The craft foremen are advised of 
and from 
are 


gineer is contacted 


zone. 
movements between zones, 
one division to another. but they 
not always advised of changes in job 
assignments within one area. 

During the day the area supervisors 
move the men from job to job as may 
be required to utilize efficiently the 
manpower and to get required work 
done when needed. They consult with 
craft and process foremen on work nm 
progress oF work to the 
future. Thus they are supervising cur- 
rent work and planning for future 


work. 


he done in 


Craft-Foreman—Area-Supervisor 
Relationship 

Some people may feel that the area 
supervisor system has significantly re- 
duced the importance of the craft fore 
man. Actually, that is not the case. The 
craft foreman is an important part olf 
His basic re- 
sponsibility is the worker. Because the 
the 
except when spe 


the over-all organization 


foreman is relieved of over-all 
work responsibility 
cifically assigned as a job SUPerVISOT 
he is in a position to concentrate on 
the 
vidual worker. Depending on the craft. 
responsible for 15 to 40 


with an average of 38 


those matters dealing with indi- 


he is now 
wage earners. 
This represents an increase of approxi- 
mately 35 percent over the average be- 
fore the change to the area Supervisor 


lhe 


the areas in which his men are assigned 


system foreman travels around 
lo check worker performance person 
ally and through the area supervisor 
As mentioned previously herein, he 
also assists in job supervision when 
ever required and helps the area super 
visor with problems relating to his 
craft. 

The foreman is responsible for the 
individual's work performance. train 
ing. tooling. work methods, safety and 
working conditions, and all personnel 
or employe-relations problems. In ad 
that 
work time is properly credited for pay 
It is felt that only with the 


important 


dition, he must see each man’s 
purposes 
craft 
matters dealing with the individual be 


handled efficiently and effectively 


foreman can these 


As has been pointed out, the area 
supervisor is responsible for the work, 
and the craft foreman is responsible 
the 
the responsibilities of the area super- 


for worker. In practice, some of 


visor and craft foreman are parallel. 
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These include the fields of working 
conditions, safety, good housekeeping, 
and work efficiency. In order to reduce 
conflict, and to provide for an efficient 
and smoothly operating organization. 
there must exist a very high degree of 
spirit the 
supervisor and the foreman. Each must 


cooperative between atea 
handle his distinet and separate re 
sponsibilities, work 
with the other on the parallel responsi- 
bilities. Without that close cooperation 
the 
function properly 


and must closely 


area-supervisor system will not 


Wage-Earner—Supervisor 
Relationship 
The relationship of the wage earner, 
the 
was changed by the area-supervisor 


or craftsman, to supervisor also 
system. These questions often have 
Who is the craftsman’s 


work for 


been raised: 


How 


bosses 7 


hoss ? can a man two 


looks to his craft 
foreman in all matters relating to his 


The wage earner 


over-all) performance, progress. and 
pay. When he is assigned by his craft 
foreman to an supervisor. he 
looks to the for the 


specific work assignment. He may ex 


area 
area supervisor 
pect both to assist him in the efficient 
performance of a specific task. 

This is another area in which close 
cooperation is required between the 


Maintenance and construction department 


area supervisor and the craft foreman 
They must consult each other on indi 
vidual-worker performance and prob 
lems. The area supervisor must keep 
the foreman appraised of all infrac 
tions of rules and worker inefliciencies 
and shortcomings so that the foreman 
may handle the problems with the in 
dividual. Only by a full understanding 
can each carry out his function 


The addition of the area 
in more effi 


Results 


supervisor has resulted 
cient coordination and supervision of 
the small mechanical jobs which ac 
count for approximately 90 percent of 
the work load. The coordination of this 
work 


and mechanical personnel and between 


both between process operators 


erafts within the maintenance and con 
struction department has been simpli 
hed. Better 
of the manpower, equipment, and ma 
terial, At 
of maintenance 
the over-all refinery housekeeping im 
proved, Such results can be obtained 
this 
the very 


utilization has been made 


the same time the standard 


has been raised. and 


from system of organization by 


fine spirit of cooperation 


demonstrated by all concerned at the 


Baton Rouge refinery 

Original presentation was before the 
19th Mid-Year Meeting. API Division 
of Refining. Houston, May 11. 1954 
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Furtural unit at Dunkirk refinery: Operated by Anglo lranian’s French associate 


AIOC Lube Expansion 
Cuts Imports 


United States will supply 50 percent less lube 


oils for Western Europe next year. 


WO OF Aneglo-lranian’s refineries O00 barrels of lubricants to Western 
in the United Kingdom Llandares hurope. Next year. when the main 
and Kent will schon he capable ot lubricating oil refinery exypatision pro 
manufacturing annually a_ total of ‘ram in Europe is expected to be fully 
ome L887.000 barrels of lubricating operating, the figure is likely to fall 
oil, including grades which are not to 2.571.000 barrels and imports will 
mally imported from the U.S. A. As be mainly restricted to Pennsylvanian 
at least 1 percent of the present an rrades, evlinder oils bright stocks 
nual consumption in the | K of aviation oils petrolatums and addi- 
lubricating oils about 6.435.000 bar lives, except to countries with dollar 
rels comes from the | » \ Anglo halaneces and to those receiving sub 
Iranian feels justified in pointing out stantial allocations from Mutual Se 
the “dollar-saving element in its cur curity Aid Funds. Meanwhile. Euro 
rent expansion in the manufacture of pean production of lubricants this 
lubricants, officials said vear is likely to reach an annual rate 

In 1953 the ULS.A. exported 5.148 of some 21.450,000 barrels to meet a 
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current demand of 19,734,000 barrels. 
An exportable surplus is thus in 
prospect, 

Refineries where Anglo-lranian or 
its continental associates manufacture 
lubricants are Llandarey. Kent, Dun- 
kirk. Hamburg and Peine, near Han- 
over. and Porto Marghera,. near 
Venice. Their total output of lubri- 
cants in a full year is likely to exceed 
2.857.000 barrels 

At Llandarey in South Wales, manu- 
facturing capacity has recently been 
raised from 429.000 barrels to ap- 
proximately 858,000 barrels a year, by 
the addition of a new line of units 
propane de-asphalting, furfural extrac- 
tion. M.E.K. dewaxing and clay treat- 
ment. The range of new grades 
includes bright stocks and high quality 
cylinder oils. There are also facilities 
for the manufacture of micro-crystal- 
line wax. which has hitherto been 
wholly supplied to the U.K. market by 
the L.S. 

The older line at Llandarey con- 
sists of plant for SO, Benzol extrac- 
tion. dewaxing and acid-treatment. 
The range of products includes H.V.1. 
neutrals. L.V | vrades and spindle oil. 

Kent Refinery. south of London. 
will be producing lubricating oil this 
summer. The line of units comprises 
propane de-asphalting, furfural ex- 
traction, M.LE.K. dewaxing and clay 
treatment. About 1.029.000 barrels a 
year of lubricating oils will be pro- 
duced and a comprehensive range of 
L.V.I. and HV. oils. including 
bright stocks, will be manufactured 

Dunkirk refinery, operated by 
Anglo-lranian’s French associate, 
Sort rete Generale des Huiles de Petrole 
BP. is producing about 143,200 bar 
rels a vear of lubricating oil in a 
similar range to that scheduled for 
Kent 

The refinery at Hamburg at present 
utilizes acid and clay refining and 
oleum treatment. Productién consists 
of 128.700 171.000 barrels a year, 
mainly of engine oils, transformer 
oils, white oils and liquid paraffins 
\ furfural extraction unit is in course 
of construction and is due for com 
missioning in the middle of this year 
Production will then rise to 300,500 
barrels a vear. The small Peine Re- 
finery at Hanover produces dark oils 
and axle oils and a comprehensive 
range of greases 

At the Porto Marghera Refinery. 
near Venice, where Anglo-lranian is 
in partnership with Azienda Generale 
Italiana Petroli, new lubricating oil 
units produce L.V.1. oils and trans 
former oils by acid and clay treat- 
ment. Production this year is likely to 
he about 128.700 barrels 

Note——Conversion rate used— 8.58 


barrels per ton. 
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Water Problems 
And Their Solutions 


Part III. Water Anaylsis In- 


terpretation (continued ) 


M. C. Forbes, 
Aaquatrol, Inc., Houston 

WATER ANALYSES are only as important as the in- 
terpretation given them. In the last part of this series, nine 
impurities were interpreted. In this concluding part, the 
remaining thirteen tests are discussed. 


Sulfate— Sulfate concentration in natural waters may 
vary from a trace to several thousand parts per million. 
This ion can be controlled by precipitation as barium 
sulfate or by anion exchange. The barium sulfate treat- 
ment is rarely used and anion exchange is used only for 
water which must have a high degree of purity. 

The sulfate ion concentration of water is significant 
because the sulfate is a constituent of calcium sulfate 
scale, Since calcium sulfate has an inverted solubility 
curve (i.e. it is more soluble in cold water than in hot 
water) waters which saturate themselves at atmospheric 
temperature and pressure will contain more calcium sul- 
fate than can be tolerated at the higher temperatures 
found in boilers and cooling systems. 

The concentration of the sulfate ion has very little 
significance alone, but it is important that the product of 
the calcium ion concentrations (ppm as Ca) multiplied 
by the sulfate ion concentration (ppm as SO,) shall not 
exceed a constant value of about 500.000) or caleium 
sulfate scale may be expec ted. 

On the other hand. sulfate concentrations are desired in 
boiler water according to standards sei some years ago by 
the American Society of Mechanical Engineers, which 
specified a ratio of sodium sulfate to sodium carbonate 
desired for the prevention of caustic embrittlement. This 
ratio varied from one part of sodium sulfate for one part 
of sodium carbonate in low pressure boilers, to three parts 
of sodium sulfate for each part of sodium carbonate in 
boilers operating above 250 psi. The use of this ratio has 
been abandoned by many boiler operators, since it cannot 
be proved that the maintenance of this ratio is a certain 
protection against caustic embritthement. Where the sul- 
fates are low, and the alkalinity is high, many opevators 
control the sulfate-carbonate ratio by the addition of 
sulfuric acid or sodium acid sulfate to the feed water 
which reduces the carbonate concentration at the same 
time the sulfate is increased 

Sulfite—Sulfite ions are added to industrial water 
systems to remove the last traces of oxygen following 
some other form of oxygen removal. This treatment is 
usually carried out for the prevention of corrosion in the 
system. In boilers. it is usual to carry an excess of sulfite 
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concentration of 10-50 ppm SO, in the boiler at all times 
When the concentration begins to fall off, it can be in 
creased by adding more sulfite to the feedwater. Where 
large increases in sulfite dosages are required, it is usually 
evidenced that an oxygen leak is occurring in the system 


Phosphate Phosphates are added to industrial water 
systems in the form of the molecularly dehydrated or 
glassy phosphates to prevent scale formation, and they 
are used in boiler water treatment both externally and 
internally for the removal of calcium salts as the insoluble 
caleium phosphates 

When phosphates are used for the prevention of scale 
by the threshhold treatment, they are used in sub- 
stoichiometric quantities. Seale can be prevented in this 
manner by the maintenance of a residual of 2-5 ppm of 
unreverted polyphosphates. Since the polyphosphates are 
partially rehydrated under the condition of operations in 
most industrial water systems, a total phosphate concentra- 
tion of 2-4 times this value (8-20 ppm as PO,) is re- 
quired, Where the phosphate is to be used to precipitate 
the calcium salts, it should all be present as the ortho- 
phosphate since the dispersing action of the polymerized 
phosphate can make the operation of a softener very 
difficult. In a boiler, either form of phosphates may be 
used since, at the high temperature and alkalinity of the 
boiler water, the polyphosphate forms have such a short 
life that they do not exist in very large quantities for 
any appreciable length of time. Where the phosphate is 
being used to precipitate the calcium salts, a stoichio- 
metric quantity of phosphate is required, plus an excess 
residual of 10-50 ppm thai is desirable to drive the re 


action to completion, 


Chromates Chromium salts are not normally found 
in natural water, but they may be present if the water 
contains waste from industrial plants or plating operation 
When used properly, the chromium salts in the hexavalent 
form are among the best metal corrosion inhibitors; but 
if used improperly, these materials not only do not offer 
adequate protection, but can actually inerease the cor- 
rosion damage remarkably. When used alone, chromium 
salts should not be carried at concentrations lower than 
200-500 ppm as CrO,, but when used with other inhibitors 
such as phosphates, they have been used with some suc 
cess at concentrations as low as 40-80 ppm as CrO,. By 
combining the chromates with adequate cathodic inhib 
itors, good results have been obtained with chromium 
residuals as low as 10-15 ppm as CrQ,,. 


Nitrates The quantity of nitrate present in a water is 
usually a measure of the degree of contamination that was 
experienced by the water at some upstream point. The fact 
that the nitrogen is present in the form of its highest 
oxidation state indicates that the source of pollution is 
some distance removed from the point at which the sample 
was taken. The nitrate salts of all common cations are 
soluble and these ions may be removed only by ion ex 
change or distillation. 


Nitrites— Nitrites when found ir, natural waters are 
also indicators of an upstream source of pollution since 
they are an intermediate oxidation product of organi« 
nitrogen compounds, Nitrites are also added to water 
systems for the control of corrosion in those systems that 
are not repeatedly exposed to the air. 

The presence of large quantities of nitrites and small 
quantities of nitrates in a water indicates a closer source 
of pollution than if the nitrate-nitrite ratio was high. When 
nitrites are used for corrosion control, they are usually 
maintained at a concentration of 100-500 ppm residual in 
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the system. This, of course. limits their use in systems 


having a high blowdown 


Silica It is usual to find the silica content of surface 


waters ranging from 5-20 ppm and the silica content of 
subterranean waters varying between 20-50 ppm 

Silica is very damaging to many industrial water 
systems because it forms a scale that impedes heat transfer 
and is extremely difficult to remove. In order to prevent 
the formation of these seales, the product of the silica 
concentration in the raw water and the maximum allow 
able concentration ratio of the system should not exceed 
200) ppm 

Silica must be controlled by removing it from the water 
prior to its introduction into the system or by maintaining 
the water in the system in a dilute state by increasing the 
withdrawal from the system and adding fresh makeup 
water. Silica can be removed from waters by ion exchange 
over strong anion exchange resins or in hot process lime 
softener systems, it also can be removed by adsorbing it on 
precipitated magnesium hydroxide. Silica residuals well 
helow | ppm can he obtained by ion exchange, and 
hydroxide can theoretically 


absorption on magnesium 


yield residuals as low as 2-5 ppm if the temperature can 


he raised sufficiently. 


Iron Iron is found in a great many water systems as 
the result of 


handle the water 


corrosion of metallic structures used to 
Iron also occurs in many well waters 
having a high free carbon dioxide content since. at the 
carbon dioxide 


pressure of the underground strata. the 


acts as a strong acid and dissolves the iron compounds 
from the soil W hen these iron compounds are dissolved itt 
the absence of air, the iron is usually found to be in the 
ferrous or reduced state and on exposure to air, it takes 
up oxyger and is oxidized to the ferric or oxidized state 
The ferric salts are comparatively insoluble and this in 
water 


solubility limits the iron concentration in’ those 


streams exposed to the air. In domestic water systems, this 
oxidation of iron to the ferric iron with subsequent pre 
cipitation on plumbing fixtures causes unsightly stains. In 
industrial systems, this iron precipitation can lead to 
scale formation or assist in the corrosion process 

The iron may be kept in a soluble form in the water 
by the addition of a polyphosphate similar to that used 
to prevent calcium scale formation or by the use of one of 
the organic chelating compounds that have recently come 
on the market. The phosphates have the drawback that 
as they revert to the orthophosphate form. the iron. is 
then available for precipitation, Tron may be removed 
from the water by aeration, lime-soda softening, contact 
filtration, oxidation by contact with manganese zeolites, or 
ion exchange with a strong cation exchange resin. Aeration 
is eflective when stoichiometric quantities of oxygen can 
be introduced into the water. Where old deposits of ferric 
compounds are present in the aerator, they seem to 
catalyze the oxidation of the ferrous salts and make the 
No particular control of the lime 
soda softener is required to achieve good iron removal 
since the high alkalinity of the softener readily precipi 


tates the ferrous or ferric hydroxide, Excessive alkalinities 


process more ¢ flicient 


however, on some occasions, have been known to redissolve 
these hydroxides in the form of the sodium iron salts. The 
manganese zeolites seem to act as an oxidation catalyst 
much as the presence of old oxide does on an aged aerator 
The removal of iron salts by cation exchange is sometimes 
an expensive process since the iron may precipitate ir 
reversibly in the pores of the resin and markedly reduce 


its capacity, Any of the above procedures can reduce the 


iron content of the water streams to a concentration less 
than 0.3 ppm as Fe which is the upper limit of desirable 
iron concentration. 


Manganese— Manganese is frequently found in iron- 
bearing waters, and the treatment prescribed for iron 
usually suffices to reduce the manganese to a satisfactorily 
low residual. Since manganese is somewhat less soluble 
than iron, it usually does not constitute a problem in itself 
but may add to the problem caused by the iron present in 


the water 


Total Hardness — As natural water circulates through 
and over the soil, limited quantities of the alkaline earth- 
salts are dissolved. Since the occurrence of beryllium, 
strontium, radium and barium is rare, the major portion 
of these salts are composed of calcium and magnesium. 
When these alkaline earths are determined altogether, 
they are reported as an equivalent quantity of calcium 
carbonate and referred to as a total hardness. In the water 
analysis no attempt is made to separate the rarer alkaline 
earths from the calcium and magnesium. Barium salts, if 
present, are usually reported as calcium. The alkaline earth 
salts have limited solubility and are common constituents 
of scale formation that impede heat transfer. In industrial 
vater systems, such as cooling towers and boilers, the 
economic utility of the water is frequently limited by the 
maximum concentration of these salts and a total hardness 
of less than 10 ppm is desirable where it is economically 
feasible. Calcium and magnesium compounds may be re- 
moved by the use of lime and soda ash, or by cation 
exchange in either the hydrogen or sodium cycle. The 
lime-soda ash treater when operated at elevated tempera- 
tures can reduce the total hardness under proper con- 
ditions to as low as 8 ppm with 50-60 ppm excess soda 
ash. The most economical operation, however, usually 
prescribes a somewhat higher hardness and lower excess 
alkalinity. In the operation of a softener, an attempt is 
made to maintain the alkalinity in the range of 30-60 
ppm greater than the hardness. This will provide maxi- 
mum softening with maximum economy of chemicals 

The calcium 1Ots should he controlled in cooling s\s- 
tems to prevent the formation of calcium carbonate and 
calcium sulfate seales. The caleium ion is usually con- 
trolled by removing it from the makeup water with lime- 
soda or zeolite softening or by blowing down water from 
the system and making up with fresh water of a lower 


calcium ion concentration 


Sodium — Sodium is one of the alkali metals and in 
common with the others of its group, it has no insoluble 
compounds of industrial significance. It is very difficult 
to determine by other than spectrophotometric methods 
and for this reason, is usually reported in water analyses 
as being calculated by difference. Also. there is rarely an 
attempt made to break the alkali metals down into the 
individual ions, but all of them are reported as an 
equivalent quantity of sodium. These two factors have a 
tendency to make the sodium ion as reported accumulate 
all of the errors of the analysis. For this reason. changes 
in the sodium ion concentration are rarely looked on as 
having much significance in their interpretation of an 
industrial water analysis. However, on checking this point 
through several thousand analyses. it was found that this 
determination had a surprising precision and reproduci- 


bility 


pHt—The relationship of the pH with the alkalinity is 
probably one of the most misunderstood concepts in the 
field of industrial chemical practice today. While the pH 
is technically defined as the negative logarithm of the 
hydrogen ion concentration expressed in moles per liter, 
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there are so many factors governing the concentration of 
the hydrogen ions that the pH bears little, if any, relation- 
ship to the voncentration of the acidity or alkalinity that 
may be present in the system. In effect, the pH factor is 
the intensity factor of acidity or alkalinity in the water 
system. If a hydraulic analog could be used, pH would 
be more nearly like the pressure in a hydraulic system 
while the alkalinity would be most nearly represented by 
the quantity of fluid present. A chemical system containing 
a very strong alkali in low concentration, would be ex- 
pected to have a very high pH and a low alkalinity. This 
would be analagous to a hydraulic system having a very 
high head but a very small quantity of water to be dis- 
charged by that head. Conversely, it is possible to have 
a large quantity of the salt of weak acid present in a 
solution so that the pH is relatively low yet a tremen- 
dously large quantity of strong acid would be required to 
drop the pH to 4.5. For example, a cooling water sample 
contaminated with sodium acetate might have a pH as low 
as 4.7 and yet have an alkalinity of 300-400 ppm as 
CaCO,. This would be analagous to a hydraulic system 
under a low head, but containing a tremendous quantity 
of fluid available. Even when the system is restricted to the 
salt of carbonic acid, relationship of the pH to the alka- 
linity is non-linear and subject to a number of parameters 
For example, it is possible to have a water containing 
little other than sodium bicarbonate in the quantities suf- 
ficient to give it an alkalinty of 50 ppm as CaCO, and 
have samples of it ranging in pH from about 5.5 to 7.3. 
This wide variation in pH is largely dependent on the 
quantity of free carbon dioxide present in the system at the 
time the pH was determined. With certain methods of 
scale and corrosion control, it is necessary to maintain 
the pH in a fairly narrow range at a low alkalinity. This 
can be done for surprisingly long periods of time with 
little variations, but sooner or later, the physical chemical 
limitations of the system will prevail and excursions above 
or below this range will occur which will cause forma- 
tion of a heat transfer impeding scale or of acid-type 
corrosion, 

The pH is very important in corrosion control since it 
is known that between pH’s of 4.5 and 11, the corrosion 
is an oxygen controlled electrolytic action, but at pH’s 
below 4.5, ferrous metals go into solution directly dis- 
placing hydrogen with little regard to the electrolytic 
limitations of the systems, At pH’s above 11, corrosion 
rates fall off rapidly presumably due to the formation of 
a tightly adherent iron hydroxide over the corroding points 
on the metal surface which stifle any further action. Cor- 
rosion could be controlled easily by pH control if scale 
control consideration and delignification of cooling towers 
did not prevent the maintenance of high pH’s in industrial 
cooling systems. Because of these facts, the pH is a very 
useful factor in defining the condition of a system, but it 
is somewhat limited as a control variable in an industrial 
water system. 


Specific Conductivity—The ability of a water to con- 
duct electricity is more related to the total quantity of salt 
dissolved in it than it is to the type of salts present. Most 
salts will show a conductivity of 1.i-1.7 micromhos for 
each ppm of total dissolved solids present in the solution. 
A good average for most of the various ions found in 
industrial water systems would be approximately 1.5 
micromhos per ppm. Two outstanding exceptions of this 
are the conductivities of the hydrogen and the hydroxyl 
ions. These ions show very high conductivity for each ppm 
present. For that reason, samples upon which conductivity 
is to be run should be approximately neutral or should 
have a buffer added to them which will keep the pH of the 
solution in the range of 6.5-8.0 pH during the determina- 
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tion. Buffers for this purpose may be either complex 
mixtures of borates and phosphates, they may consist 
almost entirely of gallic acid, or in a pinch, an aspirin 
tablet may be used to buffer waters having very high 
alkalinity. While the corrosion rate of metallic substances 
in a given water sample is a function of the conductivity 
of the water in which the sample is immersed, so many 
other factors enter in the corrosion equation that the 
conductivity determination is rarely used for the predic- 
tion of corrosion rates except on a broad qualitative basis. 
The major use of conductivity determination is for the 
quick estimation of the total dissolved solids content of a 
water sample. Once the factor relating the total dissolved 
solids to the conductivity has been determined for a water 
source, the conductivity may be used to estimate the total 
dissolved solids of future samples with a high degree of 
precision. 


Comparative Analyses and Material Balances 
While a tremendous amount of information can be derived 
from the interpretation of a well run and complete 
chemical analysis on water, it is frequently necessary to 
compare water analyses of samples taken at different 
points in a system to determine the exact changes that are 
taking place in the system. While full ionic material 
balances are sometimes required, it is usually sufficient to 
measure the ratio of concentrations of the ion in the more 
concentrated water to those in the more dilute sample. 
When single ions are being compared, it is sufficient to 
use whatever concentration units that are given in the 
analysis as long as it is consistent between the two 
samples. However, when ionic conversions are taking place 
such as the replacement of alkalinity by sulfate ions or the 
replacement of calcium and magnesium by sodium ions, 
in ion exchange, it is necessary to compare the relative 
concentrations in equivalent units either as equivalents 
per million or as parts per million as calcium carbonate. 
When ratios have been calculated for all of the various 
ions reported, it will usually become apparent that the 
same concentration ratio does not appear to apply to all 
of them. Those ions that have disappeared from the 
solution by reaction or precipitation will appear to have 
concentration ratios lower than those ions that have aot 
undergone reaction. Likewise ions that are going into solu- 
tion or being added to the system will appear to have con- 
centration ratios higher than the average of the other ions, 
For example if a low chloride water is being concentrated 
in a recirculating cooling system approximately four times 
and chlorine is being added for microbiological control, it 
will probably be noted that the concentration ratio based 
on the chlorides may appear to be five while the ratio 
based on sulfate and calcium or sodium ions will appear 
to be four, Under this condition, it will also be expected 
that the concentration ratio shown by the alkalinity deter- 
mination will be less than four since some of the alka- 
linity that would be expected to be present would have 
been removed by the acid action of the chlorine. By 
using this method and observing the results carefully, it is 
possible to predict with a fair degree of accuracy such 
occurrences as scale formation or resolution, the addition 
of materials such as cilorine or acid ana the effects of 
diluting the system with streams other than the regular 
makeup water. 

Re-ardless of the prior treatment or history of a water 
sample, its scale forming or corrosive properties will 
largely be determined by the condition of the water as it 
finally exists in the system, and proper interpretations of 
water analyses are just as important to the understanding 
and correction of water problems as proper diagnosis is 
to the proper cure of disease in humans. 


(End of Part Ill and series) 
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This change house erected by Esso Standard Oil Company at the Baton Rouge, La., plant provides an attractive and 
convenient stopover for 600 mechanical men. The building is completely air conditioned. Other equipment includes 
modern shower and locker room, large wall mirrors, cold water fountains, ample toilet facilities. 


A quard booth stands at the entrance for the use of em- _— Halls are big, well-lighted. A standby battery light in 
ployes entering the Central Mechanical Building gate each hall goes on automatically in case of power failure. 


—_—> sae 
Fluorescent lighting | 
brightens this tiled | 
hallway. Antiseptic | 
foot baths are out 
side each shower 
room. Forty shower 
rooms accommodate 
ten men each 





Lockers are deep and 
commodious and have 
specially constructed 
vents permitting con 
tinuous flow or air 
Benches are of tile 
with hardwood tops 


er 
Photos courtesy 
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Figure 1. Ethylene unit (foreground). Steam and power plant in center and refinery in far background to the right 


Producing and Distributing Ethylene 


This is a discussion of some of the typical operating problems encountered 


with large-scale ethylene plants and with the delivery of the product by pipe line. 


P. W. Cornell, W. H. Litchfield and H. M. Vaughan, 


+ 


(-» » | ( re ra 


GULF OLL Corporation has entered 
and 
Port 


order to 


into the large-scale manufacture 


distribution of ethylene at = the 


Arthur, 


supply 


Pexas. refinery in 


the raw-material needs of a 
number of chemical companies whose 
business is. in part at least. based upon 
this Gulf's 
problem is to manufacture 
and deliver 
such purity and quality as to be suit 


chemical intermediate 
therefore 


commercial ethylene of 
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able for use by a large number of cus 


tomers for a large number of varied 


products. and to provide this service 
with the de pendability that one comes 
to expect from the light switch or the 
kitchen faucet 

Although it is not intended to dis 
cuss th purely business problems as 
sociated with ethylene manufacture of 
the type which Gulf Oil Corporation 
has undertaken. a consideration of why 
an oil company is in the ethylene busi 
ness is essential to an understanding of 


many of the operating problems 


that an oil 
into the 


usually diss ullit's 
will be 


business of supplying ethylene to 


Une 
company we loomed 
che mical processing COM panies simply 


hecause ethylene is a basic raw ma 


terial, and because the larger profits 
conversion to consumer 
than 


capital funds of any 


come from its 


products rather from its basic 
manufacture. The 
company are not unlimited: therefore, 
favors 


venerally putting 


management 
into the higher profit opera 
Nevertheless, it is believed that 


the principal attraction to. the 


money 
tions 
pur- 
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Figure 2. Three main sections of ethylene unit 


chase of ethylene. rather than its man 
matter of 


from 


solely a 
of ethylene 
plant is 


ufacture. is not 
economics. Purchase 


a manufacturer whose asso 
ciated with a large refinery can repre 
sent a stable raw-material supply sys 
tem. This can be extremely important 
to a company without an assured raw 
material supply. Refinery locations are 
for the stable 


haps for unusual changes in political 


most part except per 


and social environment, or a dwin 
dling 
necessary to a small refinery 
the flow of 


has bree ome 


a special crude oil 
Likewise 
crude oil to a given re 
finery stable through the 
installation of a network of pipe lines, 
or through the establishment of a sub 
stantial fleet of tankers, or both 

On the hand, chemical 
companies their 
own ethylene have, in years, 
been faced with erratic LPG ( lique 
Unusual 


supply of 


other many 


which manufacture 


fied petroleum gas} 
weather of one sort or another has, on 
numerous occasions, LPG 
spiraling upward. The cookstove and 
space heater can pay a great deal for 


prices 


sent prices 


1do 


fuel if the need and there is 
an old adage that, in a period of short- 
plant cannot 


for these 


arises, 


manulacturing 
with the cookstove 
This is particularly serious 


age, the 
compete 
materals 
for the manufacturer whose competitor 
is not at the same disadvantage as re- 
vards his raw-material supply 
Therefore, an ethylene contract is, 
among other things. a contract for raw 


material for a long term, and at a 


stable and equitable price 
Providing for the Raw-Material 
Supply — Because the operation of an 
ethylene 
material 
case of an oil company, 
terial may be either 
propane, the problem of continuity of 
raw-material supply becomes a funda- 
mental operating consideration. If pro- 
used as a feedstock, 


plant starts with its raw- 
because, in the 
this raw ma- 
refinery gas oF 


source, and 


pane ts to he con- 
ventional storage of a number of types 
can be provided, and at a cost which 
is not prohibitive. 

If refinery 


tained ethane, 


with their 
and perhaps 


con- 


gases 


ethylene, 


PeTROLEUM 


are to represent the feed 
is not economically 


propane 
source 
feasible, inasmuch as so much methane 
and hydrogen are contained in the 
cracked When refinery gas is 
processed, the feed supply must be 
controlled by spilling; i.e., the ethylene 
plant will take as much gas supply as 
it needs, and will spill the remainder 
back to the refinery fuel system. This 
may mean a substantial amount of 
excess compression, because the gas 
streams which are to be mixed must 
be sufficient to insure a relatively uni- 
form composition to the ethylene unit. 
Even with such a spillback arrange- 
ment stable ethylene unit feed can only 
be obtained in a large refinery which 
has numerous gas-producing units. 


* storage 


oy » 
gases. 


Of equal importance is the effect 
which the ethylene-unit off-gases have 
on the refinery fuel-gas system. Not 
only does the ethylene plant return the 
lower Btu components of the feed gas 
to the refinery, but. in addition, when 
the by-product gas from ethylene man- 
ufacture itself, which consists largely 
of methane and hydrogen, is added to 
the refinery fuel gas, the net result is 
that the Btu per cubic foot of the re- 
finery gas stream is materially dimin- 
ished. This need not be serious if 
proper provision is made for the ac- 
commodation of the changed nature of 
the fuel gas. 

Successful operation of the ethylene 
unit must include the installation of 
the instruments and equipment, as well 
as the establishment of operating pro- 
cedures, necessary to maintain reason- 
ably uniform refinery operation in 
spite of any upsets to the refinery’s 
fuel system caused by changes in the 
operation of the ethylene unit. The in- 
stallations may include equipment for 
flaring large during 
short periods of upset, or in case of 
failure of the ethylene plant equip- 
ment. In addition, the ethylene-unit 
feed system must 
spill of sufficient volume to assure 
minimum upset of the ethylene unit 
when refinery units go off and on, or 
when the operating rate of the ethylene 
unit needs to be changed. 


volumes of gas 


provide a feed-gas 


Availability of the Finished 
Product_—It is apparent that a stable 
ethylene supply is dependent upon 
more than a stable raw-material source. 
Storage must be provided for the 
ethylene itself. Gulf Oil Corporation's 
distribution system involves more than 
130 miles of pipe line. and the fluctua- 
tions in pressure which such a line 
can tolerate can provide a substantial 
amount of ethylene storage. 

Although the storage capacity of the 
pipe line serves to smooth out varia- 
tions in producing-plant operations, 
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Gulf Oil Corporation has found that 
the needs of its customers, as well as 
the type of manufacturing operations 
involved, require a substantial addi- 
tional amount of storage. Any type of 
ethylene storage is exceedingly expen- 
sive: therefore, it is improbable that 
1) to ever be 
attained, as is customary for 
the products of the oil industry. Never- 
theless. ethvlene 
requires a 


60 days’ storage will 


most of 


a stable source of 
substantial investment in 
ethylene storage. 

The problems associated with ethyl- 
somewhat similar to 


familiar 


ene storage are 
those of the 
storage. In general, propane storage is 
costly because of the high pressure re- 
quired al atmospheric temperature, or 
is necessary if 


more propane 


because refrigeration is 
the storage is to be at low pressure. 
The problems in ethylene storage 
are the same. only more so, The tem- 
peratures must be lower, and the pres- 
must be higher. Moreover. the 
lower density of the material 
requires a substantially larger storage 
the same 


sures 


stored 


volume for the retention of 
weight of stored material. 
As a matter of fact. the entire phi- 
losophy of the operation of an ethyl- 
ene plant can be summed up in these 


three words: “only more so. 

A High-Energy Operation— Be. 
fore the specific details of the process 
operation are described. the philos- 
ophy of ethylene manufacture can be 
illustrated through a consideration of 
its power requirements. For easy illus- 
tration a comparison has been made in 
Table | of the manufacture of ethylene 
with a few common refinery opera- 
tions. on a basis of the power-input 
requirements of eat h of the proc esses, 
Energy input on the basis of fuel and 
steam consumption could have been 
used, but the use of rotating and re 
ciprocating machinery also serves to 
illustrate the higher demand for main 
tenance and service. A comparison of 
the units of salable product per unit of 
mechanical-energy input for three typi- 
units and an 


cal types of refinery 


ethylene plant is given in Table | 
TABLE 1 


Units of Salable 
Product Per Unit of 
Mechanical-Enerty 

Input 


Type of Plant 
l 
40 
a0 


700 


differences in 


Although there will be 
the requirements of specific designs of 


ethvlene plants, catalytic cracking 


units, topping units, or lubricating-oil 


solvent plants. differences between 


units of the same type cannot he great 
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Figure 3. Ethylene unit. Separation section 


destroy the relative posi- 


enough to 
tions in the comparison. 

large-scale chemical inter- 
mediate ethylene high 
requirement per unit of product. and 
its manufacture involves the typical 
problems that one would anticipate 


from such a concentration of mechani 


For a 


has a energy 


cal equipment. 


Sections of an Ethylene Unit— 
Ethylene Formation Apart from 
equipment for feedstock preparation 
and product distribution, an ethylene 
consists of three fundamental 
as shown in Figure |. The first 


unit 

parts. 
of these parts is the ethylene-formation 
section: the second is the purification 
section, with the equipment necessary 
for the 
and the 


auxiliary purification opera- 
third is the 
Several 


trons: ethylene 


separation section. types of 
ethylene-formation processes are avail 
able. By 
which employs some sort of externally 
fired tubular coil by which 
the feedstock is thermally 
as to provide ethylene in a mixture of 


hydrocarbons. A 


far the most common is that 


means of 
cracked so 


hvdrogen and other 
number of other processes can be em 
ploved for the formation of ethylene. 
but the only other ethylene source used 
by Gulf Oil Corporation is by-product 
ethylene contained in the refinery gases 
made in those cracking operations. 
either thermal or catalytic. 
produce gasoline and other such oil 


designed to 


products. 

For the sake of the record. however. 
some of the other methods for the for 
should be 


been 


men 
widely 


mation of ethylene 
tioned. One which has 
used in the past involves the dehydra- 
tion of ethyl alcohol, much of which 
may have been produced originally 
from ethylene rather than from agri 
cultural This situation may 
seem strange at first: but it has been 
found expedient to go to the trouble 


SOUTCEes. 


on left and production section on right 


of converting ethylene to ethanol, only 
to dehydrate that same ethanol later in 
order to produce ethylene for other 
Kthyvlene is a difficult’ ma- 


Purposes 
transport considerable 


terial to 
distance 


over 
because of its low. critical 
pont and light 
certain circumstances, it can be profit 
able lo pros ide a ¢ rude ethylene stream 
in an the ethylene is of 
little value. to that ethylene 
to ethanol, to transport the ethanol to 
ethylene is needed 
otherwise, 


weight: and. under 


area w here 


convert 
a location where 
but would not be available 
and then to dehydrate in order to pro- 
vide the required ethylene. 

Numerous other methods for the 
formation of ethylene have been used 
or proposed The most widely known 
of these cracking processes employ 
pebble heaters, refractory checker 
heaters. and partial-oxidation reactors 


Auxiliary Purification of the 
Ethylene Phe part of an 
ethylene produ ing 
auxiliary purification equipment Puri- 
the extent 
removal of sulfur, 
hydrogen sul 


second 
unit contains the 


fication would include. to 
necessary: the 
usually in the 
fide or carbonyl sulfide: the removal 


acetylene: 


form of 


of water: the removal of 


and the removal of carbon dioxide 


Sulfur compounds and carbon dioxide 
can be removed by means of conven 
amine and 


However. 


tional processes such as 


caustic solutions in. series, 
these scrubbing towers, although con 
ventional in ty pe. must he operated for 
far more complete removal than is 
usually required, Sulfur compounds 
and carbon dioxide are undesirable for 
some of the uses for which ethylene is 
consumed: therefore, considerable at- 
tention must be given to insure that 
they are removed to the low parts-per- 
Acetylene can be lowered 
general 


million level 
to the desired level by 
procedures: one by hydrogenation, and 


two 
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the other by solvent extraction with 


one of the several 
for that purpose. Gulf Oil Corporation 


solvents available 
employs the former method, and passes 
effluent, which is 
a selective hy 


the cracking-heater 
rich in hydrogen, over 
drogenation catalyst under closely con 
trolled conditions. 

The most critical of all the auxiliary 
purify ation steps, however, is the re 
The feed to an 
separation 


moval of water. 


ethylene-unit section must 
be dehydrated to a very low dew point. 
With the very low temperatures of the 
ethane-ethylene fractionator, or the 
demethanizer, virtually all water must 
be removed in order to prevent the 
formation of hydrates in the column 
The removal of water, even to low dew 
points, is a well-known and well 
understood operation, but its impor 
that too much drying 


in an ethylene unit is highly 


tance is such 
capacity 


unlikely 


careful in the operation of whatever 


Moreover. one cannot he too 


drying equipment is available 

Some efficient form of solid desic 
cant generally is employed in order to 
achieve the required dew point Be 
this 


operation 


cause is, of necessity, a evelic 
anything which can be done 
to diminish the load on the solid desic 
cant driers will simplify the operation 
of the plant. The first and obvious 
thing to do is to chill the feed for the 
purpose of eliminating the water at the 
closest practical approach to the point 
at which hydrates or ice would other 
wise be formed 

A fairly recent development is the 
di or tri-ethylene-glycol dehydration 


unit which is widely used in the nat 
ural-gas industry. Gulf Oil Corporation 
now has such a unit in operauon on an 
ethylene unit, as a partial dehydrator 
which precedes the solid desiccant 
driers. This 
sorber in which the gas stream which 


unit consists of an ab 
is to be dried is continuously contacted 
with tri-ethylene glycol. The 
sorbs sufficient water to lower the dew 
point of the gas 35 to 40 F. The rich 
glycol is charged to a stripper column 


vlycol ab 


from which the water is removed over 
head, and the stripped glycol is re 
turned to the absorber. Inasmuch as 
this is a continuous system, its opera 
tion is relatively simple. By this means 
the water load on the solid desiccant 
driers is reduced more than 50 percent 
One very effective method for water 
removal employed in some ethylene 
units (but not in those which Gulf Oil 
Corporation operates) involves the 
same type of freezing-out procedure 
sometimes used for water and carbon 
dioxide removal in the feed-prepara 
tion section of liquid-oxygen plants 
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Separation of the Ethylene 
Product—The third principal por 
tion of a unit for the production of 
commercial ethylene is the section com 
prising the equipment necessary for 
the separation of the ethylene 
purified by any of the 


pro 
duced and 
methods described herein. One of the 
earliest of the methods 
practiced was chemical conversion to 


separation 


a final product. This has been done. 
to a large extent. in the formation of 
ethyl alcohol via the fan.iliar sulfuriec- 
acid extraction process. 

Except for this or other chemical 
extraction processes, all ethylene sep- 
aration systems employ three principal 
steps. These are the elimination of 
methane-and-lighter, the elimination of 
propylene-and-heavier, and the final 
splitting between ethane and ethylene. 

A widely used method for elimina- 
tion of methane-and-lighter from the 
gas charge to the separation system is 
that which involves reboiled absorp- 
tion. This, incidentally, is the principle 
employed in the separation system of 
Gulf Oil Corporation’s first ethylene 
unit. The process involves the passing 
of feedstock through a 
column which employs an absorption 
oil and added reboiling. The bottom of 
this absorption column is provided with 


refrigerated 


a stripping section which aids in the 
rejection of the methane-and-lighter 
constituents overhead, The fat absorp- 
tion oil, with its content of ethylene- 
and-heavier, is then passed to succeed- 
ing fractionating columns for the sep- 
aration of lean oil, ethylene, and the 
cracking-furnace recycle streams. 

An alternate method of demethaniza 
tion, and the one employed in Gulf Oil 
Corporation’s second ethylene unit, in 
volves the use of a low-temperature 
fractionator. The gas charge is refrig 
erated to a low temperature at a pres 
sure sufficiently high to condense in 
part the mixture which enters this col 
umn. From this 
lighter is taken as an overhead prod 


tower methane-and 


uct, and liquid methane is used as 
reflux. The bottoms product is passed 
to succeeding fractionating columns 

A modification of this low-tempera 
ture fractionation procedure which has 
been employed by some companies in 
volves the use of the oxygen-plant frac 
tionating technique. Charcoal adsorp 
thon is another proc ess which can he 
used to demethanize. 

After the methane-and-lighter is re 
and ethylene can 


moved, the ethane 


be taken overhead in a conventional 
tower, except that refrigeration is re- 
quired in order to condense this over 
head product. The de-ethanizer bottoms 
contain propylene and heavier mate- 
rials. This bottoms product may be 
recvcled to the cracking furnaces, but 
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usually C., s-and-heavier 
will first be separated out as a product 
stream. Many recycle the total 
C. stream to extinction. But, because 
propylene itself is valuable and be 
cause it is a less desirable material for 


any present 


units 


charge to cracking furnaces which pro 
duce ethylene. it is often removed be 
fore the propane is recycled. 
Propylene present in the charge to 
propane 


the unit. or in the recycle 


stream, may be removed in conven 
tional fractionating equipment. This 
separation is relatively difficult, how- 
ever, particularly if high-purity pro- 
pylene is required for other petro- 
chemical operations. Another means 
of recovering the propylene, and the 
one used by Gulf Oil Corporation, is 
to charge the whole propane-propylene 
recycle stream through a catalytic 
polymerization unit, and to recover it 
as high-octane motor gasoline and 
tetramer. The propane effluent is then 
a more desirable feed to the cracking 
furnaces. 

The overhead from the de-ethanizer 
is charged to an ethane-ethylene 
splitter. The ethylene product is taken 
overhead, and the ethane bottoms are 
recycled to the cracking coils. 


Refrigeration—The Heart of 
the Plant As was mentioned before. 
ethylene manufacture is a_ project 
“only more so.” The separation of 
butane and isobutane can be achieved 
in conventional fractionation equip 
ment at regular cooling-water tempera- 
tures. Such is not the case, however, 
with the ethane-ethylene separation. 
inasmuch as these materials would be 
above their critical temperature if con- 
ventional cooling water were employed. 
As a matter of fact, increasing the 
pressure is only a partial solution, be- 
cause the separation of ethane and 
ethylene is pressure-sensitive in’ the 
sense that, at increasing pressures, the 
separating efficiency decreases sharply. 
In order to provide ethylene of high 
purity, it fractionate 
at moderate this re- 
quires refrigeration temperatures well 


Is necessary to 
pressures, and 
down in the sub-zero, F.. range. Cas- 
cade refrigeration is required in order 
to obtain the low temperatures for the 
demethanization step in the processes 
used by Gulf Oil Corporation, and this 
refrigeration may or may not be used 
in the ethane-ethylene separation. Here 
the low-level refrigerant is most gen- 
erally ethane or ethylene. This, in turn, 
with the high-level re- 
which is 


Is condensed 


frigerant, usually propane, 
condensed with conventional cooling 
water. Cascade refrigeration is not at 
all new or novel, but the fact that each 
level of refrigeration must be in satis 


factory operation before the next lower 
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level of refrigeration can be brought 
on stream compounds the difficulties 
in operating equipment of this type. 
Once again, however, the analogy 
between a conventional refining unit 
unit is a matter of 
more so.” Not only does a 
column of an ethylene unit have to 
be in equilibrium so that it does not 
upset the operation of a succeeding 
column, but the reflux for some of 
these columns cannot be obtained un- 
less the cascade refrigeration is oper- 
ating properly. Inasmuch as any ethane 
or ethylene used for refrigeration very 
probably is produced within the ethyl- 
ene unit, and inasmuch as this refrig- 
erant must be relatively pure in order 
to provide the control necessary in the 
refrigeration system, the operation of 
an ethylene-separation unit is a kind 
of “lifting by the bootstrap” operation. 
It is no longer a simple matter of try- 
ing to operate a group of towers in 
series, with each column feeding the 
one following. The refrigeration sys- 
tems are probably interlocked, and 
they compound the operating problem. 
In the design of an ethylene unit 
there is a great deal of temptation to 
save equipment by the interlocking of 
operations through a number of in- 
ternal recycle streams. Often equip- 
ment is saved; and it is true that 
equipment saved is equipment which 
doesn’t have to be operated. However, 
some of these simplifications can com- 
plicate the operation of the unit more 
than the equipment elimination can 
simplify it. This is particularly true 
during startup, because then the oper- 
blessed with 
streams and, especially, refrigerants of 
Such 


conditions are 


and an ethylene 
“only 


ator is seldom recycle 
Variations 


partic 


equilibrium purity 
from normal 
ularly important in a plant which uses 
centrifugal Such ma 


by their general character, are 


compressors. 
chines. 
very critical to changes in gas density 
Like a centrifugal pump, each impeller 
increases pressure by so many feet of 
head of the fluid handled. But, unlike 
a pump, the density of the fluid 
changes through each impeller. Thus 
any change in density at the suction 
is amplified at each stage and may end 
up as a discharge very dif 
ferent, in pounds per square inch, from 
that of the design 


sure 


pressure 


This discharge pres 
cannot be compensated for by 
changes in quantity, as in the case of 
the reciprocating mac hine, because the 
most of 


Thus the 


well as the 


head-vs quantity curves of 


these machines are very flat 


limits of variations. as 


normal operating point, must be con- 


sidered in the design of such a unit. 


Operation of the Cracking Fur- 


naces—-The dehydrogenation of eth- 
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Figure 4. Ethylene unit. 


Formation section, left foreground; separation section, center rear; 


compressor section, right background. 


ane or the cracking of propane so as 
to produce ethylene is, in Gulf Oil 
Corporation’s units and many others, 
achieved in a tubular coil. The tubes 
are fired on the outside, and the feed- 
stock plus steam pass through the in- 
side. The conventional thermal cracke1 
employs a furnace whose coil outlet 
temperature seldom exceeds LOOO F. 
Once again the comparison with an 
ethylene unit is a matter of “only more 
so.” Here the coil outlet temperature 
higher than that of the 
conventional thermal cracker. This is 
possible only because the feedstock is 
Although the 


many problems, 


is some 500 F 


extremely clean. clean 
feedstocks minimize 
the metals problems associated with 
the higher tube-metal temperatures are 
still there. 

In order to 
naces with tube-metal temperatures 
above 1500 F., it is necessary use 
high-alloy tubes. All tubes in this sers 
ice, so far as is known, contain nickel 


In Gulf 


oe : 
18-8 stainless-steel 


operate cracking fur 


Oil Corporation’s furnaces 
tubes are used in 
the lower temperature section of the 
In the higher temperature 
nickel hase alloy 
55 Ni-20 Cr stain 


Some 


furnaces 
sections tubes are 
(80 Ni, 14 Cr. 6 Fe) 
and 25-20 


information has been published on the 


less stainless steel 


relative tube life which is to be ex 
pected from some of these alloys. In 
our operations we feel that it will take 
years to evaluate prop 


several more 


erly these different alloys. or even to 
say whether or not the cost of 
higher alloys is justified over | 

few established facts tube 


life which have been confirmed are: 


regarding 


tures for distances im excess of approxi 
mately 4 feet 

Operation of an ethylene cracking 
furnace is a matter of the minimization 
of coking. There are probably as many 
ideas on how to minimize coking as 
there are operators of thermal crack- 
ing equipment. The principles, how- 
ever, are the same for both the con- 
ventional thermal cracker, or thermal 
reformer, and the ethylene-producing 
unit. These are to keep the mass trans- 
fer up, to keep the feed clean, to main- 


tain proper temperature gradient, and 
to keep charge and firing rate con- 
stant. Provision for a quenching system 


which is rapid and effective is essen- 
tial. With much higher temperatures, 
much lighter materials, a substantial 
amount of hydrogen in the effluent 
stream, and no liquid condensation to 
aid heat transfer, the problem of 
quene hing once again becomes a matter 


of only more so.” 


of Coke in the 
coking ili- 


Problem 
The 


volves the problem of 


The 
Heaters matter of 
reaching a 
proper compromise between the elimi 
nation of coke formation, inasmuch as 
it tends to decrease operability, and 
the achievement of the benefits from 
the higher temperatures and other con 
ditions of higher feedstock conversion 
which tend to aggravate coke forma 
tion. We do not believe that it is eco 
nomically feasible to try to eliminate 
coking entirely. Rather, we believe that 
the proper solution to the whole prob 
lem is a matter of learning how to live 
with coke formation. and then learn 
ing how to take such steps as are nec 
essary to minimize the interference 
with operations which coke formation 
might otherwise cause 


Possibly one of the best means of 
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solving the coking problem in an ethyl- 
ene unit is to provide extra heaters 
or sufficient extra heater capacity, so 
that heaters may be removed from 
service without decrease in the capac- 
ity of the unit. It has been found that 
the proper solution to the problem in 
the plant is a matter of extra furnace 
capacity and a means of decoking the 
offstream heater rapidly, without the 
necessity of pulling it apart. 

The use of a diluent such as steam 
in the cracking-heater tubes serves an- 
other important purpose totally apart 
from its usefulness in suppressing coke 
formation. Because ethylene heaters 
must come down at regular intervals 
for coke removal or repairs, the unit 
is most properly made up of a number 
of relatively small cracking furnaces 
To bring these furnaces down without 
effecting a substantial change in the 
throughput of the plant requires that 
fresh furnaces be brought onto the 
line. This is generally best achieved by 
bringing them up to temperature with 
steam passing through the tubes, and 
with sufficient fire in the box to achieve 
the necessary temperatures, Once the 
furnace is in approximate equilibrium, 
feedstock can be cut from the furnace 
which is being taken out of service and 
put into the furnace which is being 
placed in service, with a minimum of 
upset to the separation section of the 
plant. 

A theory has been advanced that 
coking of the heaters is influenced by 
the type of materials used in the heater 
tubes. This theory stems from the 
knowledge that some materials of con- 
struction are catalytic for the forma. 
tion of coke. Although we do not in- 
tend to debate the point, and tube 
material may be a factor in the forma- 
tion of coke, we have not found a tube 
material which will eliminate coke 
formation. Therefore, although selec- 
tion of the proper tube material may 
decrease coke formation somewhat, we 
believe that spare furnaces and a means 
of decoking while the rest of the unit 
remains in operation is by far the most 
fundamental solution to the problem of 
continued operation of the ethylene 
formation section of the unit. 

While the decoking operation need 
not be mechanical, the operation of 
the furnaces and, for that matter, other 
parts of the ethylene unit requires that 
a great deal of mechanical work be 
done on the units while they are in 
operation, or at least while other sec- 
tions of the plant continue to operate. 
This means that the unit should be so 
constructed, and so laid out, as to per- 
mit the necessary welding and other 
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types of maintenance work to proceed 
even though the unit itself remains in 
operation. 


Removal of Water Essential to 
Plant Operation—Almost everyone 
who has operated a variety of frac- 
tionating equipment has, at one time 
or another, had difficulty because of 
the presence of water in the fraction- 
ator. In the case of an etliylene unit. 
the presence of water is once again a 
case of “only more so.” Here the tem- 
peratures are sufficiently low, and the 
pressures sufficiently high, that any 
water present will form hydrates with 
the hydrocarbons, and these hydrates 
will accumulate so as to produce an 
ice plug which may render the column 
incapable of passing its required vapor 
or liquid load. Methanol is used as a 
means of minimizing hydrate forma- 
tion, if the means of getting the meth 
anol to the proper place in the column 
is available. Methanol is, at best, only 
an emergency answer to the problem. 
however: complete feed dehydration is 
the most desirable solution. 

The problem of water removal has 
so important a bearing on the opera- 
tion of an ethylene plant that the cus 
tomary procedure of steaming out for 
removal of hydrocarbons is not satis- 
factory when it comes to the starting 
up or shutting down of an ethylene 
unit. Although the steaming-out proc- 
ess will achieve the purging desired, 
the water introduced into the unit pro- 
longs the drying-out time necessary 
when the equipment is started up. This. 
coupled with the necessity for starting 
a number of columns in series and for 
obtaining refrigerant to get the system 
into equilibrium, complicates matters 
unnecessarily, We have found it a de- 
sirable solution to install an inert-gas 
generator which is equipped with 
driers capable of providing a low-dew- 
point inert gas for purging. 

It is also apparent that the existence 
of sufficient accumulator capacity to 
permit storage of enough internal re- 
cycle streams of equilibrium composi- 
tion is a substantial aid to the starting 
up of the unit after it has come down 
for a temporary shutdown or for minor 


repairs. 


Delivery of the Finished Prod- 
uct—Gulf Oil Corporation delivers 
ethylene from producing units to con- 
sumers via a pipe-line system which it 
has installed, and which serves not 
only Port Arthur, but also the Orange, 
Houston, and Texas City, Texas, areas. 
The operation of this pipe line is once 
again a matter of “only more so.” In 
the measuring of a relatively valuable 
gaseous material, such as ethylene, the 
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degree of metering accuracy required 
is far greater than that normally found 
to be adequate. For this reason Gulf 
Oil Corporation has found it necessary 
to determine more accurate values for 
true gas-law deviations than those pre- 
viously reported in the literature for 
ethylene. Ethylene pipe-lining and 
measurement, we feel, require special 
installations which involve better-than- 
average pressure-reducing stations, 
orifice runs, measuring equipment, and 
the like. 

For practical reasons an ethylene 
pipe line will normally operate at pres- 
sures considerably in excess of those 
desired by the ethylene consumers. 
This necessitates a substantial reduc- 
tion in pressure at the meter station, 
and the throttling necessary may be 
sufficient to cool the metered stream 
to 0 F. or lower. Although this is 
neither unexpected nor unusual, it does 
tend to introduce another problem into 
the accurate metering of the amount of 
ethylene delivered, and suitable equip- 
ment must be installed in order to 
minimize this problem. 

Both operations and maintenance of 
the ethylene pipe line are handled by 
the Pipe Line department of Gulf Oil 
Corporation. Coordination and opera- 
tional control of the line rest with the 
24-hour-per-day dispatching center in 
Gulf’s Houston pipe line offices. Pri- 
vate-line telephone service is available 
from this center to each customer or 
Gulf facility which has a metering 
station handling ethylene. 

The elements of a dependable ethyl- 
ene supply are a stable raw-material 
source, a well-operated plant, and a 
substantial surge capacity for the fin- 
ished product. The operating problems 
discussed herein are those of a general 
type which must be solved if any in- 
stallation for the large-scale produc- 
tion and distribution of ethylene is to 
he well operated. Although we have 
confined our observations to problems 
which can be expected to be typical of 
any ethylene-producing plant, we wish 
to point out that any specific unit will 
have its own peculiarities. Many of 
these are more properly classed as op- 
erating nuisances. Finally, many of 
the troubles which an ethylene-plant 
operator will encounter, and which 
tend to disrupt the continuity of ethyl- 
ene production, will stem from me- 
chanical failures. These problems will 
be found in any unit and—like the 
forgotten gasket or the lunch box in 
the suction line—they are not charac- 
teristic of the process itself. 


Original presentation was before the 
American Petroleum Institute Division 
of Refining Meeting, Houston, May 12, 
1954. 
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for Stacks and Towers 


Presenting a novel method for a one-computation solution of bending moments 


and shears for various forms of loading. 


W. B. Summer, 
Catalytic Construction Company 
Philadelphia 


CONSIDERABLE has been written 
on the design and investigation of oc- 
tagonal foundations for self-supporting 
stacks and towers. In most instances 
the authors have approached this prob- 
July, 1954 REFINER 
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lem by breaking up the soil loading 
diagram and a segment of the octag- 
onal foundation into a series of rec- 
tangles and triangles, and forming 
prisms, wedges and pyramids of load- 


ing. By properly summing up these 
various forms of loading the bending 
moment and shear on the section being 
investigated can be determined. 

It is the purpose of this article to 
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show that the above operations may be 
conveniently condensed into one and, 
at the most, two computations, depend- 
ing upon the characteristic of the soil 
pressure diagram. 

In addition to the development of 
the formulas for the investigation of 
moment and shear on a section, other 
phases of design and investigation will 
be discussed. 


(1) Wind Leading—Wind load- 
ing is subject to considerable varia- 
tion for different localities and for a 
safe and economical design the area in 
question should be investigated. 

The basic measure of wind pressure 
on a structure, as recommended by the 
American Standards Association, can 
be approximated for engineering de- 
sign purposes by the formulas: 

Pp eq (1) 

q = 0.00256(V )’ (2) 
where, 
pound per 


p design pressure, in 


quare toot 
factor of the 
pressure, in 


shape structure 


velocity pounds pet 
square toot 
average velocity of the 


miles per hour, multiplied by a 


wind, in 


gust tactor 
The five-minute average velocity, 
plus a gust factor, may be obtained 


of the United States 


TABLE 1 


Blements of Octagonal Base 


from records 


Shert Area 
Diameter 4 
Sq. Ft 


Short Area Length 
Diameter A of Side 
D ( Feet Sq. Ft beet D ‘Feet 


Weather Bureau. The gust factor varies 
with height of structure above ground 
and the American Standards Associa- 
tion recommends a factor of 1.5 for 
heights usually encountered in stacks 
and towers. 

The Association also specifies for 
chimneys, tanks and towers, a shape 
factor of 1.0 for square or rectangular 
0.80 for hexagonal or octag- 
onal shapes; and 0.60 for round or 
elliptical shapes. 


shapes : 


Nomenclature 
Area of base of foundation 
Constant from diagrams on Fig- 
ures 3,4, 5 or 6 
Shape tactor ot tower 
Diameter of tower including in- 
sulation 
Diameter 
circle 
Diameter of pedestal reinforcing 
ire le 
Short diameter of footing 
Short diameter of pedestal 
Total depth of footing 
Eccentricity 
Maximum unit soil 
toe of tooting 
Minimum unit soil 
heel of footing 
Net unit soil pressure at 
footing for triangular soil 
ing (Case I) 
Net unit soil pressure at toe of 
footing for uniform soil loading 
(Case II) 
Height of tower 
Height of pedestal 
Ratio of loaded lenctt of tri 
il] pre diagram t 
meter of footing L/D, 

ire diagram 


iding; kD 


bolt 


of foundation 


pressure at 
pressure at 


toe of 
load- 


nt 


f footing 
or ped 


it base 
ment at tace 
il reaction 
ment at center-line 
n due to soil re 
of foundation bolts 
pedestal 
wrizontal wind load 
sien pre Stire 
it pressure 
rt diameter 


rt chan 


perating 
nadttion 
otal gravitw load for 


test con 


Light weight of tower 
Weight of pedestal plus W; 


lest weight of tower 
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The velocity pressure for a locality 
in which the average wind velocity is 
76 miles per hour for a five-minute 
period is: 

q = 0.00256 (1.5 


sq. tt 


76)? 33.2 Ibs. per 
and the design pressure for a round 
tower is: 


p = (0.6) (33.2) 20 lbs. per sq. ft 


Quite often specifications or codes 
will specify a design pressure of 25 
pounds per square foot to be used in 
design without regard to local condi- 
tions. This is equivalent to an average 
wind velocity of 85 miles per hour 
and a maximum wind velocity of 127 
mph. These velocities are greatly in 
excess of those experienced in most 
localities of this country and merits 
the attention of the designer to an 
investigation of local conditions. 


(2) Static Loading—Static load- 
ing comprises all weights of a gravity 
nature and includes the weight of 
tower with internals, liquid contents, 
insulation, platforms, ladders, etc.; the 
weight of stacks and their linings; and 
the weight of foundations with super- 
imposed backfill. 

These various weights must be 
summed up according to the particular 
condition of loading being investi- 
gated. Foundations for towers are usu- 
ally designed to meet conditions of 
erection, operating and test while 
stacks 
erection and operating. 


are limited to conditions of 

In determining the erection weight 
of a tower consideration must be given 
to the type of tower and the manner 
in which it is to be fabricated. Towers 
that have their shells completely as- 
sembled in the shop may or may not 
have the internals wholly or partially 
installed at the time of shipping. Field 
assembled may have the in- 
ternals installed as the vessel is being 
fitted together or may be omitted until 
the vessel is completely erected. In 


towers 


any event consideration must be given 
to all possibilities in arriving at a rea- 
sonable value for calculating erection 
conditions. 

Stacks are 
erected before the lining, if any, is in- 
stalled. 

The weight to be used in the design 
and investigation of foundations for 
towers for an erection condition should 
include the light weight of the vessel 
and the weight of the concrete founda- 
tion; but not including the weight of 
the super-imposed backfill. The back- 
fill may be included if it is absolutely 
assured that such will be the case at 
the time of erection of the vessel. 


sometimes completely 
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VALUES OF “e D,” 


VALUES OF “k’’ 
0.7 0.8 


4.0 


VALUES OF “C"’ 


For an operating condition the total 
weight of the vessel and its contents 
plus insulation, platforms and piping 
should be used. The weight of plat- 
usu- 


forms. ladders, piping, etc.. can 
pty 


ally be 


approximated by adding 10 


percent of the operating weight of the 


vessel. The weight of foundation 
should include the superimposed back- 
fill. 

In arriving at a value for test weight 
of a thought must be 
given to the manner in which the test 
is made. Testing is normally confined 
to two types, air and water. 

If an air test is to be made no fur- 
ther investigation is as the 
resultant static load will not be greater 
than for an operating condition. How- 
ever, a hydraulic test made with water 


vessel some 


necessary 


may impose a considerable amount of 
static load on the soil. Some 
because of their size. are 
veniently tested by sealing portions of 
the vessel off into convenient sections 
and testing each section independently 
of the others This will 
static load due to testing an appreci- 
able amount. The designer should de- 


vessels. 


more con- 


reduce the 


termine which type of test is to be 
made in order to properly proportion 
the foundations. 
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Figure 3 
(3) Soil Loading —The total unit 
soil loading pressure under the foun- 
dation is the result of two types of 
loading; one due to static loading and 
the other due to the overturning load 
of the wind. 

As long as the eccentricity 
within the kern of the foundation no 
uplift will be introduced and the full 
area of the foundation will be loaded. 
When the eccentricity falls outside the 
kern the,heel of the foundation will be 
separated from the soil and the area 
of the foundation will be only partly 
loaded. 

Curves for the solution of unit pres- 


remains 


sures under:various conditions of ec- 
centricity are given in Figure 3. For 
values of “e/D,” equal to and less 
than 0.13 the area under the founda- 
tion is fully loaded and the maximum 
and minimum soil may be 
calculated from the corresponding 
“C” value as indicated in Figure 3. 
For values of “e/D,” greater than 0.13 


pressures 


the area under the foundation is par- 
tially loaded. For this condition the 
heel pressure is equal to zero and the 
toe pressure is calculated as before. 
The ratio of the loaded diameter to 
the diameter of the footing is indi- 
cated by the value for “k.” 


DIAGRAMS FOR 
SOIL-LOADING 
CHARACTERISTICS 





fy 








The values used in plotting these 
curves are based on a circular founda- 
tion having a diameter equal to the 
average diameter for an inscribed and 
circumscribed circle of an octagon. 
Because of this assumption the plotted 
values are not theoretically correct but 
are accurate to the point that the error 
is imperceptible. 


(4) Stability Stability is the ca- 
pacity of a structure to withstand 
overturning. The stability factor is a 
measure of resistance of a structure to 
overturning and is the ratio of the 
resisting moment to the overturning 
moment, 

Many engineers contend that under 
any condition of loading the eccen- 
tricity should lie within the kern of 
the foundation. They further contend 
that to allow the eccentricity to fall 
outside the kern provides for an un- 
stable structure and likely to be over- 
turned by the action of the wind. 

By adhering to this rule a factor of 
safety of nearly four for an octagonal 
foundation is obtained against over- 
turning. This would appear to be un- 
usually high when compared with the 
factors of normally used for 
the design of the tower and its founda- 


safety 
tion. 
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VALUES OF “C" 


0.50 


Moment at Face of Pedestal 


a 3 
Cese I,Mypp = io* (faD,) 


CASE II, My = 


“°° , 
io? (f,D, ) ke® 


0.60 


VALUES OF “rr” 


Figure 4 


It is the practice of other engineers 
to specify a minimum stability factor 
of 14% for an erection condition and 
2, for an operating condition. 

The author prefers the use of a 
minimum stability factor of 144 for an 
erection condition and 21% for an op- 
erating condition. 

The 1% factor will give a soil loaded 
area on the foundation of approxi- 
mately 50 percent and the 24 factor 
an area slightly in excess of 75 percent. 

In order to meet these minimum re- 
quirements the short diameter of the 
octagonal footing must be: 


10 My 
3 We 


5 Me 
For operating D, 2? W., 


For erection D, > 


144 


where 
Ms = Wind 
footing 
We Total gravity 
tion condition 
lotal gravity load for operat- 
ing condition 


Moment at bottom of 


k vad for erec- 


Wo 


It will be necessary for the designer 
to estimate the weight of the founda- 
tion and backfill ia order to calculate 
for the above conditions; but one or 
two trials should be sufficient. 

It has been the practice of the author 
to use only one projected area for the 
calculation of wind moments in pref- 
erence to the refinement of calculating 
for an erection or operating condition. 
The difference is small and will have 
little effect on the final proportion of 
the foundation. An increase of 10 per- 
cent over the outside diameter of insu- 
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lation will usually suffice for added 
wind load due to platforms and pip- 
ing. Unusually large piping will, of 
course, necessitate special considera- 
tion. 

In proportioning foundations for 
stability it must be remembered that 
the maximum soil pressure should 
never exceed the allowable. Unless the 
gravity load is very large or the allow- 
able soil bearing value extremely low 
this condition of design will not usu- 
ally govern. 


(5) Foundation Bolts—The 
foundation bolts are required to pre- 
vent the vessel or stack from overturn- 
ing and maintain continuity with its 
foundation. 

Assuming the neutral axis is always 
on the centerline of the bolt circle the 
following is the general formula for 
determining the maximum load on 
each bolt. 


« 4Mr Wi 
= ND, ~ N 


where 
S» = Load on each foundation bolt 
Mr = Wind moment at base of tower 
Ww: Light weight of vessel or stack 
N Number of foundation bolts 
D, = Diameter of foundation bolt 
circle. 

The allowabe unit stress to be used 
in proportioning foundation bolts is 
subject to considerable variation 
among engineers. More often than not 
the allowable stress is limited by local 
codes or clients’ specifications. 

In the absence of any specified 
amount this author normally uses an 
allowable stress of 18,000 psi at the 
root of the thread plus an added 14 
inch to the diameter of the bolt for 
corrosion allowance. 

No allowance for additional load 
due to initial tension need be made as 
the initial tension must be overcome 
by the load due to wind before the 
bolt will take on any further loading. 

Some engineers have a convenient 
rule of thumb in selecting the number 
of bolts to be used in a foundation. 
They use as a minimum a number 
equal to the number of feet in the 
diameter of the anchor bolt circle. 


(6) Reinforcing—This article 
proposes the use of radial reinforce- 
ment in the top and bottom of octag- 
onal footings in preference to the more 
common two-way and four-way type. 

There are several advantages in the 
use of this type of reinforcing; in- 
crease in effective depth; all bars are 
the same requiring only one detail and 
ease of placing to name a few. 

In using radial reinforcing it be- 
comes necessary to make the bars dis- 
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continuous inside the face of the ped- 
estal otherwise the bars would overlap. 
Care must be taken to see that the bars 
are carried beyond the face of the 
pedestal a sufficient amount to develop 
the bond of the bars and still allow 
the proper clearance between bars for 
the aggregate. This problem can usu- 
ally be overcome by selecting bars of 
large area and keeping the total num- 
ber required to a minimum. 

Due to the fact that the reinforcing 
bars are discontinuous there remains 
a vertical plane through the center 
line of the pedestal and footing which 
is un-reinforced and consequently the 
concrete is subjected to a_ tension 
stress. Unless the pedestal is extremely 
small in depth this tension stress is 
usually quite low and substantially 
below that value as allowed by most 
recognized codes. Banding steel run- 
ning circumferentially in the footing 
and used to tie the radial bars to- 
gether may be counted upon to take 
tension if necessary. 

Determining the required amount 
of vertical reinforcing to properly tie 
the pedestal and footing together can 
become laborious if a rigorous method 
of investigation is used. 

The method used in Section 5 for 
proportioning foundation bolts may be 
conveniently adapted to this case by 
using the wind moment at the base of 
the pedestal and the light weight of 
the tower plus the weight of the ped- 
estal in Formula (5). 


(7) Design—After the foundation 
has been proportioned to meet the re- 
quirements of stability and maximum 
soil pressure, provision must be made 
for the internal resistance to the ex- 
ternal forces. 

The internal forces in the footing 
which must be analyzed are: bending 
moment at the face of the pedestal, 
shear at the face of the pedestal for 
calculating bond stress, shear at a “t” 
distance from the face of the pedestal 
as a measure of diagonal tension, and 
bending moment at the center line of 
the foundation. 

In deriving the formulas to be used 
in determining these internal forces, 
two conditions of seil loading must. be 


Case | 


Moment at jac € of pede stal 


Mer 


YD, R22 fa 
) usp. (O.828y) dy L 


(L+y—%D,) (y—%Ds) 


after expanding terms and integrating 
between the limits of 4D, and “4D; the 
following general formula is obtained: 
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Sheer at Face of Pedestal 


Case I, Vpp = ra (fad?) 


Case II, Vep 4ST (fpD tke 


' 
8 


ed ee ee 


VALUES OF “r” 


Figure 5 


considered. The first is a triangular 
soil loading diagram (Case I), and 
the second is a uniform soil loading 
diagram (Case II), The internal forces 
may be determined for any condition 
of soil loading by using formulas for 
Case I or Case II or a combination of 
both. 

Figure 2 is presented for reference 
in the derivation of the formulas. 


0.828 fa (D,— D,)’ 
192L 
{[4L (2D, T D,) — (D’, — D’) J 


Mrr 


Shear at fac e of pedestal 
Vv i (0 828 , fa 
, 28y) dy 
" Ds y) dy 7, 
(L+y— 4D, 
after expanding terms and integrating 


between the limits of Y%7D, and “4D, the 
following general formula is obtained: 


\ O.828 fa (D, 1.) 
- 481. 


1s) ] 
(7) 


{6l + D,) (D, + 2D,)(D, 


Shear at “t’ distance from face of ped- 
estal 

sy substituting the quantity (D, + 2t) 
for D, in formula (7) the value for “V.” 


may be determined 


Moment at center-line of foundation 


(YD, fa 
> 
\,, (2 xdy) L. 


Me: 


(L+y Y4D,)y 


after expanding terms substituting the 
(% D',—y’)’” for x, and in- 
tegrating between the limits of 4D, and 
formula is 


quantity 


zero the following general 


obtained 
fa D’, 
12] 


Me: (1.-0.2055D,) 
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MOMENT AT CENTER-LINE 
OF FOUNDATIONS 


7 3 
CASE I, Mc fy ( fad} ) 


CASE IT, Mc, = (0.0937)( fpD}) k= 





-— em 2 ml 





a 
a 
+ —+—+ 


+ 


ee “e 


VALUES 





VALUES OF “k’" 


Figure 6 


Case Il y letting L = kD, and —DE Fig jth 
lf 


the value of 1.” in Case I ver bov ! ulas may be reduced'to ; 
1 
ple to 


wed to increase without limit n ‘ rt rm more adaptal 


nl loading diagram in Case I \ 
ise Il as a limi 
ry, thet to allow 7 she « lj f the { 


niy neces 
‘ 


in the formulas for Case I t ! rivet ‘ convenience nm the 
ut limit “te er ‘ . M4818 cir ilar footing (oer bigrure 
formulas tor , ) 1k : ctagonal footing will 
a more accurate value 
be obtained by using a 
the averawe of the 
inscribed and circum 
! an octagon Phis can 
yy substituting 1.04D, for D, 
las §) and (11) 
The formulas now red 
irrangement as tollows 


Case |! 


M vr (fa D’,) (0.00431) 


[4k (2 +-r) (1 r*)] 
Vex (fa D*,) (0.0172) 


[6k (1+ (1+ 2r) (1 r)] 


; (D, +- 2t) = . 
V. substitute for “r” in (7a) 
D, 


(0.0937) = 
(fa D*,) (k 0.2055) 


a 


Case Il 
M vs (fp D*,) (0.0172) "(2+ 1) 


(Ya) 
Vr (fp D’,) (0.103) 1 (10a) 


(D, J 
V. substitute D or “r”’ in (10a) 
, 


Mer (fp D*,) (0.0937) (lla) 


The formulas given for Cases I and 
If can not be used when the kD, dis- 
tance is less than the distance between 
the limits of the integration. This 
means that the loaded length of diam- 
eter must extend at least to the face of 
the pedestal when computing moment 
and shears at that section and to the 
center line of the foundation when 
computing the moment at the center 
line. 

If the recommendations of Section 4 
for stability are met the total soil pres- 
sure diagram will be within the limits 
of the formulas. However, in reducing 
the total soil pressure by the unit 
weight of footing and overburden in 
order to obtain a net soil pressure the 
resulting loaded length of diameter 
may be less than the distance between 
the limits of integration. When this is 
the case it will be necessary to use the 
total pressure diagram and treat the 
unit pressure due to the weight of the 
footing and overburden as a negative 
uniform load, 

When using net soil pressure, the 
formulas for moment and shear at the 
face of the pedestal will give directly 
the value of the internal resisting 
force. This is not the case, however, 
for moment at the center line of 
foundation. 

The value given by this formula 
measures only the moment due to the 
soil reaction. From this value the 
moment due to one-half the gravity 
weight on the pedestal and one-half 
the wind moment at the base of the 
tower must be subtracted to give the 
actual moment on the section. 

In determining the moment due to 
one-half the gravity load, the load may 
be considered concentrated at the cen- 
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Erection (Case I) 


onl 


Operating (Case I) 
k=0.895 | _16.10 Ft. 





k =0.535 , 9.65 Ft. 


q 
x 
5 











k =0.474 






































11.90 Ft. - 


— , 


Test (Case II) (No wind) 
18.0 Ft. = 


+ 








) 


VILLLLLLLLLL. 


























ter of gravity of a uniformly loaded 
are of a circle. For a semi-circle this 


ee , Dr» 
point is located a distance of ——- from 


the center line of the foundation. 

It may sometimes occur under a rare 
combination of loading that the re- 
sultant moment at the center line of 
the foundation is such as to cause ten- 
sion in the top section of the pedestal 
rather than in the footing. This tension 


(8) Example: 
IN ORDER TO illustrate the use of 
the foregoing formulas, the following 
example of the design of a foundation 
for a refinery vessel is presented. 
Given: 
Shipping Weight 
Operating Weight 
(including platforms) 
Test Weight 256,000 Ibs 
Diameter of Vessel 6’ -0 
Insulation - 
Height 109’ -0 
Diameter of Foundation 
Bolt Circle 6’ - 6” 
Average Velocity of Wind 75 mph 
Maximum Allowable Unit 
Soil Pressure 


62,000 Ibs 
27,000 Ibs 


3500 lbs ‘sq ft. 
The base of the vessel will be set 
one foot above grade. The inside diam- 
eter of the pedestal shall be such as to 
allow sufficient coverage on the anchor 
bolts, and the depth to top of footing 
will be determined by necessary clear- 
ance of underground installation with 
the footing. An assumption must be 
made for the thickness and diameter of 
the footing and these values back- 
checked against the calculated require- 
ments. 
Then 
18’'-0 (assumed) 
i) 
{) 
3” (assumed) 
0 (assumed) 


(0.00256) (V)? (0.00256) 

(1.5 75)? 32.4 lbs./sq. ft 

cq (0.60) (32.4) 19.44 say 20 
lbs Sq. it 
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Figure A 


is usually very low and of no real 
consequence. — 

Diagrams for rapid calculation of 
the formulas are given in Figures 4, 5 
and 6. The accuracy of the results 
using these constants is well within the 
accuracy of the original assumptions. 

For those designers who may re- 
quire more refinement in their calcu- 
lations, the formulas may be used. 


Pe pDoH 
15,600 Ibs 
P.H 

M, : 


(20) (6.5) (109) (1.1) 


(15,600) (54.5) = 850,000 ft. Ibs 

Mp = Mi Ph = 850,000 +- (15,600 
5S) 928,000 ft. Ibs 

Mr M; T Pe. (h ? d) 
(15,600 7.25) 


850,000 + 
963,000 ft. Ibs 


Gravity Loading 
Pedestal= (40.5) (5.0) (150) 
30,300 Ibs 
Footing (268) (2.25) (150) 
90,500 Ibs 
40.5) (4) (100) 
91,000 Ibs 


Backfill 


(268 


Ws 62,000 -+- 30,300 +- 90,500 
182,800 Ibs 
90,500 +- 91,006 
338,800 Ibs 
256,000 +- 30,300 4+- 90,500 +- 91,00 


467,800 Ibs 


Wo 127,000 +- 30,300 


W: 


Stability 


10M 
Erection, Min. D, , 


3We 
(10) (963,000) 
(3) (182,800) 


/.61t 


5M, 

Wo 

(5) (963,000) 
338,800 


Min. D 


(Operating, 


Assumed value of 18’ -0 for D, is ok 


Loading 
(Erection) 

My 963,000 

Ws 


1 8? SOU 


0.294 
18.00 


From Figure 3 k == 0.535, “C’ 
» Ws 


A 
(4.25) (182,800) 


208 


I, a 


2900 Ibs sq it 


(Operating) 
My 963,000 


‘ Wo 


ae arn 2-85 ft 
348 800 


RS 


18.00 > 8-198 


e/D, 


bre Figure 3 k 0.895 ¢ 


W. (2.25) (338,800) 
\ 208 


2850 Ibs./sq. ft. 


167,800 
268 


1750 lbs sq ft 


Design 


The net soil pressures to be used in 
the design are as shown in Figure A, 
above. 

An inspection of the diagrams will 
show that the worst condition for 
bending and shear at the face of the 
pedestal occurs during erection. 

The maximum bending moment at 
the center line of the foundation will 
be positive for the erection condition. 
There is no tension in the top of the 
pedestal. 

In the investigation of bending 
moment at the center line of the foun 
dation for the erection condition the 
computations must consider the effect 
of the total soil pressure diagram less 
the effect of the unit weight of the 
footing and overburden, since the net 
“k” distance is less than that taken for 
the limits of the integration. 

For moment and shear at face of 
pedestal : 
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Ds 7.0 
1), 18 


0.39, k 0.474, fa 2500 


From Figure 4 ¢ 124/10° 


M »: (0.0124) (2560) (18.0)" 
it. Ibs 


185,000 


6.38/10° 
53.000 


from Figure 5 ¢ 
Ve (0.0638) (2560) (18.0¥" 
Ibs 


For shear of a “t” distance from 


face of pedestal : 


From Figure 5, ¢ 5.23 


(0.0523) (2560) (18.0) 45,500 


Ibs 


In computing the bending moment 
for tension in the top of the footing it 
will be a safe assumption to neglect 
the effect of the soil pressure at the 
heel side of the foundation and con- 
sider only the downward effect of the 
weight of the footing and overburden. 
For negative moment at face of pe destal 


f, == 740 Ibs. /sq. ft. From Figure 4 
( 153/10*° k 0 


(0.0153) (740) (18.0)" 
OOO ft. Ibs 


Mer 


For moment at center line of foundation 


(Erection) 


f, 2900 Ibs./sq. ft., fr 440 Ibs./sq 
it. k 0.535 
From Figure 6, 


( > 7RB/10", Ce 


0.0937 


Mu: C.D’, CofeD’, 
W 1) My, 
2 7 2 
(1R)* (0.0937) 
(6.5) 
(31,000) 


(0.0578) (2000) 


(340) (18)" 


175.000 
ws ROO kt. Lbs 
(Lest) te 1010 Ibs./sq. ft. ¢ 


Wau Dh 
M Ch, DD = 


0.0937 


(128,000) 
(6.5) 


(0.0947) C1LO10) C18)* 


m7 OOO kt Lbs 


The foundation will be proportioned 
in accordance with the A.C.1. Code 
(318-51) for reinforced concrete 


t< 0,000 pst 

1< 5,000 pst 

i 1,350 psi. (compress 
t« “UO pst 
\ OO psi 
u 4) psi 
n 10 


K All 


(tension) 


wind and live load 


be increased by 14. 


I or ¢ ombined 


the stresses may 
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This can readily be accomplished by 
using 75 percent of the calculated re- 
actions. 
|My /(0.75) (185,000) (12) 
VK | (236) (2.90) (12) 
14.24” < 24” available—o. k 
To maintain stiffness and to reduce 
steel requirements the 24-inch depth 
will be maintained. 
Mri 
‘fait 
(0.75) (185,000) (12) 
(20,000) (7/8) (24) 


As (bottom) 


3.96 sq. in 


(0.75) (66,000) (12) 
(20,000) (778) (24) 
1.41 sq. in 


As (top) 


_ Vee (0.75) (53,000) 


a ~ (240) (7/8) (24) 


7.9 in 


Ve 
v (diagonal tension) bit 
(0.75) (43,500) 


(4.55) (12) (7/8) (24) = 165 psi. ok 


Use five l-inch round bars in bottom 
and five 5,-inch round bars in top for 
each face of pedestal. Ends to be 
hooked under pedestal and imbedded 
beyond face of pedestal a distance of 
15 inches. 

Min. clearance between bars 


S47 


- ° 3.25 oO 
(5) (8) ataatias 





- 7.00’ 





(1) 











Neutral Axis 



































Figure B 


Section through center line of foun- 
dation (See Figure B) 

In investigating this section the 
foundation should be considered as an 
inverted homogeneous tee-beam. In 
computing the moment of inertia of 
the section the bottom three inches 
should not be used as the quality of 
the concrete poured against the earth 
is questionable. 


Sect \rea Ist Mon I 
(1) 35 ; 
>) tw 35 


1? 
71 S26 
4 


W2 ft 


M« 


Max tension (Bot.) | 
(0.75) (303,800) (12) (2.725 
(302) (12)’ 


14.3 psi. o.k 


Pedestal Dowels 


Use 7 bars each face 
iM, W wu 
ND, N 


(4) (928.000) 
* 


(56) (6.67) 


PeTROLEUM 


92,300 


™ R280 Ibs 
20 


(0.75) (8280) 
20,000 
Use % inch rnd 


031 sq. im 

bars 
Anchor Bolts 

Use 8 bolts—one each face 

4M, W; 

NI» N 


(4) (850,000) 


Se Q 7 
(S) (6.5) 


62,000 " 
8 57,450 
57,450 


18,000 — 41 sq. in 


Use 2% inch dia olts 
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Graphic Statics Solve Base Plate Design 


The design of base plates and anchor bolts for stacks, towers and columns 


can be greatly speeded with the use of graphic status. Here is a new and novel method, 


hitherto unpublished. 


George P. Feinman, 
James P. O'Donnell, Engineer: 


New York 


REFINERY DESIGN 


problems in which graphic methods of 


poses many 
calculation are faster and more con- 
venient than analytical ones, This ar- 
ticle theory of 
graphic statics applied to the design 


presents the basic 
of base plates and anchor bolts for 
stacks, and The 
method based on the 
standard 
non-homogeneous members, i.e., pres- 


towers columns. 
presented is 
assumptions of design of 
ervation of plane sections and propor- 
tionality between stress and strain. The 
solutions avoid the use of unwieldy 
formulas and time consuming compu- 
tations 
The usual approach to base plate 
and anchor bolt problems is to calcu- 
late the stresses by use of the formula 
P M 
Z 
at the 


f, assuming the neutral 


center of gravity of the 
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section, The latter assumption is incor- 
rect, and leads to unnecessarily con- 
servative results in the 
anchor bolts. The procedure presented 
is to locate the true neutral axis graph- 
ically and then determine the stresses 
The method can be learned very 
quickly and eliminates the need for 
nomographs and charts which may not 
apply to the specific case under study. 


selection of 


The procedure can be applied to any 
shape——circular, rectangular, 
triangular or polygonal 


bending plus direct load. For example, 


square, 
subjected to 


it can be used to analyze columns of 
concrete space-frames subjected to mo- 
ments in two directions, base plates, 
and any other problem involving mem- 
bers with dissimilar properties in ten- 
sion and compression under bending 


plus axial load. 


To demonstrate the scope of appli 
cation for the method described, this 
article applies it to a circular base 
plate with axial load and bending, to 
a circular base plate with bending only 
and to a squace base plate with direct 
load and unsymmetrical bending. 


Basic Theory Consider the force 
P at the end of a cantilever beam AB 
(Figure la). The statical moment of 
P with respect to the support point B 
and also the second moment of P with 
respect to the support point B can be 
found graphically as follows: 

Construct the force polygon with 
any arbitrary pole distance h (Figure 
lb). Construct the equilibrium poly- 
gon, Figure la, by drawing strings 
S, and 5, parallel to rays r, and r;. 

Then Ix ae 


and 


ah 
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similar properties in compression and 
+ tension. Force C now represents an 
elemental strip of compressive area 
og en Ac & fe, the compressive stress at the 
fc a —T area, and T an elemental strip of ten- 

“4 sile area AAs & fs, the tensile stress at 
the area. The factor n represents the 
ratio of the moduli of elasticity of the 


k. tensile 


materials, Since plane 


E. compressive 
sections before bending are assumed 
to remain plane after bending the 
strain, & is proportional to the dis- 
tance from the N. A. and since stress 
is proportional to strain, we may say 
fe k (b—x) and fs n*k* x; 


therefore 





Cc AAce fk AAc*k (b 
and 

] AAs*f« SAsenekex 
Equations (7) and (8) show C and 
be unknown since x is unknow1 
larly, in Figure 2d 


( AActk,*a 


7 © a Ask, (a+b) ph 
& 


, 


t 16 =4 Ae*ka 





~ 


“Ade aAs 


; 


aq 11) 
— »)/n 12) 











Therefore, it is seen that the neutral 

axis of an eccentrically loaded block 

of dissimilar properties in’ compres 

Substituting the value of C from sion and tension may be found as the 
Equation (1) in Equation (2) we get eg. of substitute forces of magnitudes 
~) equal te the elemental area multiplied 

Equation (1) represents the first by its distance to the point of eccen 
tricity, and divided by a constant 


moment of P (statical moment) and 
which is, the distance from the point 


is equal to the base of the equilibrium 
polygon multiplied by the pole dis 


Figure 2b represents another force 
system of two parallel forces C, and of application of load to the nearest 
tance hh | Point eg. again represents the in 
. tersection of the resultant and the base 

f ag p a , pee ses the ne cond line. and N. at the location of eg. in 
moment of P and is equal to the area team be th f hich th 

a. e point rom which the . on . 
of the 4 polygon multiplied magnitudes of C, and T, are propor NOMENCLATURE 
by 2h. The second moment of a force tional to the distances a and a + b, hnitions 
is analogous to moment of inertia and rticle 


th 


res pec tively 
this graphical construction will be 


used to advantage later in the article 


bigure 2a represents a force system 
of two parallel ferces C and T. Point 


cg. represents the intersection of the ) 


es i 0 » forces and the base 
resultant of the _ + = : Substituting the value of C from 


line perpendicular to the forces The z 
Equation (4) in Equation (5) we get ; 


forces © and T vary linearly, and N is 


] 1 
emental s§ 


trip o 
the point from which the magnitudes of Pas ond » (I - parallel to known 
C and T are proportional to the dis- (b aye h 3 Neutral Axis 
tances (b x) and X respectively ‘ 
Thus N may be said to be the neutral 


port 


Elemental strip ompressiv 
It may be said, then, that the cg. of irea parallel to known directi 
the forces ¢ and T, is at the location of Neutral Axis 
of the neutral axis of forces C and 7 Unit Tensile Stress 
This is valid for any number of paral- 
» take m wments about £ Strain 
ria + b) lel forces with magnitudes varving as 
a suatehe Mane Proportionality factor which 


Unit ¢ mpressive Stress 


\lso from similar triangles ; re vhen multiplied by the distance 
( I Now consider Figure 2c. This shows from the Neutral Axis to any 
x . an eccentrically loaded block of dis- point in the section giv ¢ 
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fiber of the loaded section. 

The solution will be graphical, using 
the principles outlined. Note that in 
equations (11) and (12) the factor 


could have been eliminated en- 


m 
tirely, but it will be convenient to have 
smaller substitute forces. Thus the fac- 


tor of was allowed to remain while 


m 
fe, was cancelled. 


Numerical Example 1 

Figure 3 shows the base plate of a 
tower. The diameter D, of the bolt cir- 
feet, the width of base 
plate t. is chosen as 10 inches. P 
600’ M== 7800" e 13 feet. The 
allowable stress is 18,000 psi for steel, 
{ preliminary estimate indicates that 
12 314 & anchor bolts will give a 
satisfactory design. The author finds 
that a close estimate can be obtained 
by using the general column formula 
P iw 

i 
to the eccentric load from the edge of 
the kern of the section. For this case, 
(annular ring of unit width), the col- 


cle is 10.83 


where e, is the distance 


umn formula becomes 
P + Pe, 
m1) aD f; 
the kern 
10.83 
13 { 10.3 teet 
This gives a tension per foot of cir- 
19.2" which when mul- 


the circumference gives 


cumterence of 
tiplied by 140 

139*/bolt. For a stress of 18*/s.i., 7.7 
s.i./bolt is estimated as required. The 
base plate is divided into 12 areas of 
which the anchor bolts are the centers. 
Each compressive area is 7 10.83 
0.83/12=2 and the transformed 
areas are 10 7.92/144 


rhe equivalent forces using 


5 s.f 
tensile 

0.55 sf. 
formulas 11 and 12, are: 


Compression Areas 
) 7417 


9 Sea l/ 48 


44 


6.4/0 


Tension Areas 

18.42/7.17 141 

17.69/7.17 2.71 

15.71/7.17 24) 

1) 5 & 130/717 = 1.99 
The magnitudes of these new forces 
are the substitute forces of which we 
must find the cg. Choose a convenient 
pole distance, h, and lay off the mag- 
and 
areas as shown in the force polygon. 
Then 
strings parallel to the correspondingly 
Starting both 
areas as are 
intersection. 


nitudes of compressive tensile 


draw the string polygon, the 


numbered rays from 


include as many 
necessary to obtain an 
The intersection of strings locates the 
centroid of the equivalent areas, or, 
the neutral axis of the actual 
under the loading given. 


Referring to Figure 2. we see 


ends, 


areas 
that 
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S+ress Diagram 








Figure 3 


algebraic sum of the compressive and 
tensile forces must equal the applied 
load for equilibrium. The compressive 
and tensile stresses for each area are 
then expressed in terms of the maxi- 
and are 
triangles. 


mum stress, fe, 
determined 


compressive 

from similar 
Compression 

2.35 $13 

4.70 3.40 

$70 * 1.42 

0.06 


18 


Tension 
1.10 1.29 
1.10 4.00 
1.10 5.98 
0.55 * 6.71 
16.09 
$54 
3.59f 600,000 
f. 167,200 psf 
1160 psi 


1160 17,160 psi 
OOOO00 


144 
1160 psi 1s ats 


tinit 


1 671 
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1160 17,160 psi 

If the stresses are found to be too 
high, a new trial can be made very 
quickly by increasing the width of the 
base plate or the size of anchor bolts 
or both. The new substitute forces can 
then be found by proportion and laid 
off on the same force polygon. Draw 
new rays and new strings and immedi- 
ately locate a new neutral axis. The 
stresses follow the procedure outlined, 

If the shape shown in this example 
were used as a reinforced concrete 
column, the solution would be the 
same, but the transformed areas of the 
reinforcing bars would be included in 


15] 
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Base Plate 


i 2.28 
| ~ 








2.708 /. 78 7B 
String | Polygen 


| -— 


%/r 
/ 





- 
i at 











Stress Diagram 








Figure 4 


the compressive areas. 


Numerical Example 2 

It will be seen from Figure 2d that 
the greater the distance between points 
N and C, the smaller slope of the line 
connecting forces C, and T,. It may be 
said, therefore, that as the eccentricity 
increases, the magnitude of the factors 


; ay b ° . . 
a/m and in Equations (11) and 
m 


(12) approach unity, and the actual 
\ Ae and As can be used to de- 
termine the n.a. The member becomes 
primarily a beam under pure bend- 
ing, and the direct load may be neg- 
lected. This is generally the case in 
the design of unlined, self supporting 
steel stacks. 

Figure 4 shows a base plate of the 
same dimensions as the one in Exam- 
ple 1. M 7800 k’, n 10. Assume 
12-3144 inch diameter anchor bolts. 
The neutral axis of the section is 
found as the intersection of the strings, 
this time using the actual areas, since 
the eccentricity is being neglected. 
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The moment of inertia of the section 
equals twice the area in the string poly- 
gon multiplied by the pole distance h. 
The area in the string polygon is 
easily obtained by producing the 
strings to the neutral axis and sum- 
ming the areas of the triangles thus 
obtained. The stresses are then ob- 
tained by multiplying M by the dis- 
tance to the fibre under consideration 
and dividing by I. 


Twice Area of String Polygon 
2X 3.14 3.76 
X 2.41 4.58 
x 0.43 0.13 
x 7.70 5.54 
x 6.97 9 06 
4.99 4.49 
2.28 1.05 
28.61 


172.0" 


, 7.70 
fs = 10 X 1120 X42 = 24,250 psi 
3.55 

The results show the anchor bolts 
to be over stressed. Therefore a second 
trial with an increased number of an- 


chor bolts should be made. 


Numerical Example 3 


Figure 5 shows a 15 inch square 
base plate for a steel column. The col- 
umn is part of a rigid space frame 
and the resulting bending moments 
cause an eccentricity of the axial load, 
P — 10,000 pounds, of 20 inches in a 
plane which makes an angle of 15° 
with the axis of symmetry. Four 114- 
inch diameter anchor bolts were 
chosen and n == 10. For a homogene- 
ous member which can take compres- 
sion and tension the angle B which 
the neutral axis makes with the axis 
(2-2) of symmetry of the section, is 
such that tan B == tan a (I,/I,), where 
a is the angle between the plane of 
the loads and axis 1-1 of the section 
(see Figure 6), and I, and I, are mo- 
ments of inertia about the respective 
axes. 

It has been shown by Andersen’ 
that the variation from this relation- 
ship in a section with dissimilar prop- 
erties in compression and tension is 
small and may be neglected. Since for 
the square I, I,, a == B in this ex- 
ample and the neutral axis is assumed 
to make an angle of 15° with the axis 
of symmetry. 

For the graphical solution, rotate 
the section and the eccentric force 
about the center, 15°, so that the di- 
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rection of the neutral axis will be 
vertical. Divide the section into strips 
of compressive areas and the tensile 
areas of the anchor bolts. Proceed to 
find the substitute forces, the location 
of the neutral axis and the stresses 
as in Example 1. Note that the com- 
pressive areas may be divided into 
larger strips, which would reduce the 
arithmetic without affecting the accu- 
racy appreciably. The calculations 
follow ° 


Compression 


11.31 


> 
1081 x Zin 


12.31 
1081 6.83 
13.31 


10.817 


14.31 
10.817 
15.31 
10.817 


16 31 
10.817 


12.30 


18.52 


17.31 
1O81 ‘ 


Tension 
26 73 


x 26.05 
10.81 : 


10.54 
23.88 
10.817 
Stresses 
7.09 
“7.59 
oO. 


‘ 
5.09 
\ 7 59 


4.09 


* 10.54 


59 7 


59 


3.09 

— 6.331 

4.59 

2.08 

7.59 
109 a 2.23 

7.59 7 . 33.808 


5.48 


4.281 


f 7.62% 


59 


sq % 10.54 19.218 


10CU0 


8.33 11.591 
1 po 

-19.21f 
10000 
14 = 8) 


33.801 


I. 630 psi 


& 33 _ 
fe 10 & 686 X.- <7) 7530 psi 
/ 

Here again, the solution can be ap- 
plied to a square or rectangular re- 
inforced concrete beam with symmet- 
rical or unsymmetrical bending by in- 
cluding the transformed areas of the 
compressive reinforcement, 

Another approach to Example 3, 
using the method described in this ar- 
ticle, is to find the neutral axis for 
bending about each axis of symmetry 
July, REFINER 
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Figure 5 


of the base plate. The stresses at the 
corners can then be found for the 
bending in each direction and summed 
algebraically. Since the neutral axis 
represents the line of zero stress, it 
can be located from straight line re- 


lationships between the stresses. This 

way, an assumption as to the direction 

of the neutral axis is avoided. 
REFERENCE 

Andersen A Graphical Method of 


entrically Loaded Concrete Bec 
ring January, 1940 
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Figure 6 





Understanding the chemistry of . . . 





Petrochemical Reactions 


Part 13. The Polymerization of Olefins 


} Part 14. Alkylation With Olefins 


Part 15. The Oxo Reaction—Primary Alcohols from Olefins 


Lewis F. Hatch, The University of Texas, Austir 

ALKYLATION is defined as the 
alkyl group into an organic compound. The alkyl group 
introduced by either substitution or addition 
and be attached to an oxygen, nitrogen, sulfur, 
or carbon atom. The alkylations of primary interest to 
the petroleum industry are those where an alkyl group 
has been substituted for a hydrogen atom in hydrocar- 
bons. This type of alkylation is frequently referred to as 
hydrocarbon alkylation and is the type which will be the 
subject of this article. Examples are the production of 
“alkylate” for synthetic gasoline, ethylbenzene for styrene, 
cumene for gasoline and for the synthesis of phenol and 
acetone and dodecylbenzene used in the production of 
alkyl aryl sulfonate detergents 

A number of different reagents such as olefins, alcohols 
and alkyl halides may be used to effect the carbon-carbon 
union in this type of alkylation. Alcohols were formerly 
the most widely used alkylating agents, but they have 
now been supplanted by olefins and only the use of olefins 
will be discussed. The olefins most commonly used are 
ethylene, propylene, the butylenes, amylenes and pro 
pylene tetramer. The alkylation reaction may be shown 
as the simple addition of a hydrocarbon to an olefin 

CH, CH, 


introduction of an 
may be 
may 


RH + RCH CHR ( CH CH, 


> RR'CHCH,R 


These olefins can be caused to react with a variety of 
compounds, thus forming longer chain compounds of the 
paraffin and isoparaflin series, mono- and polyalkylated 
aromatics or or polyalkylated naphthenes. With 
straight chain olefins, the ease of reaction increases with 
molecular weight and with an increase in the extent of 
branching in the olefin. For example, isobutylene alkyl- 
ates more readily than the normal butylenes. The position 
of the entering alkyl group depends upon the compound 
being alkylated 

The tertiary hydrogen atom of an isoparaffin is appre- 
ciably more reactive than primary or secondary hydrogen 
atoms. This fact is taken advantage of in the alkylation 
of isobutane with isobutylene to produc e isooctane. 


CH, H 


mono 


CH CH ( CH 


Isobutane lsobutylene 


lsooctane 
(2,2,4-Trimethylpentane) 


When an alkyl substituted aromatic compound is alkyl- 
ated, the second alkyl group enters meta and para to the 
alkyl group already on the benzene ring with the meta 
isomer predominating. One would expect the entering 
alkyl group to go ortho and para with approximately an 
equal distribution of isomers 


Reaction Mechanisms — Alkylation reactions are often 


more complicated than is indicated by simple equations, 
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and many mechanisms have been suggested. In the alkyla- 
tion of isoparaffins it has been postulated that the initial 
step in the reaction is the formation of a complex com- 
pound between the catalyst and the isoparaffin, which then 
reacts with the olefin to form the product. It has also been 
suggested that the alkylation occurs as a result of an initial 
carbon-carbon cleavage of the isoparaffin prior to reaction 
with the olefin. It has even been proposed that the mecha- 
nism is intimately connected with the hydrogenation- 
dehydrogenation properties of the catalyst. 

Probably the best reaction mechanism for acid catalyzed 
alkylations can be illustrated by the reaction between 
isobutane and isobutylene to form isooctane and involving 
carbonium ions. 


‘Hi 


When aluminum chloride is used as a catalyst, it is 
customary to add either hydrogen chloride or ethyl chlo- 
ride as a catalyst promoter. The aluminum chloride reacts 
with the ethyl chloride to form a carbonium ion-AICl-, 
complex (Reaction 1). The complex carbonium ion then 
reacts with the hydrocarbon (benzene or isobutane) to 
form a new complex which breaks down to give the 
alkylated hydrocarbon ard HAICI, (Reaction II). The 
HAICI, thus formed can then react with the olefin in 
form the carbonium ion-AICl, complex (Reaction III) to 
continue the reaction. These reactions are illustrated by 
the ethylation of benzene. 

AICI, 
H,CH,CH 
AIC], 


AIC], ~ CH,CH 
AIC], + CoHe > ¢ 
HAICL —~ CH,CH, 


I. CH,CH.,CI 
if. CH,CH;* 
Ill. CH CH, 


HAICh 
CH, 


The kinetics of alkylation reactions have not been ex- 
tensively investigated. The large number of isomers which 
are usually formed complicates all methods used to de- 
termine reaction rates accurately; therefore, only qualita- 
tive data such as ease or difficulty of reaction are reported 
in the literature along with some relative rates. 


Factors Influencing the Reaction—One of the char- 
acteristics of many alkylation reactions is their initial 
slowness. Two general types of catalysts are used to make 
the reactions proceed at a commercial rate: (1) mineral 
acids and (2) inorganic halides. The mineral acids are 
I ‘al A 0 7 


»? 
s4 
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H,S0, ALKYLATION WITH EFFLUENT REFRIGERATION 


Sulfuric acid is used with the more 
reactive olefins and aluminum chlo- 
ride with the less active. The action of 
aluminum chloride is quite varied for 
it also catalyzes polymerization, iso- 
merization, and dealkylation in addi- 
tion to the desired alkylation, One of 
the uses of aluminum chloride is to de- 
alkylate polyalkyl aromatics to lower 
molecular weight alkyl aromatics. 

Over half of the benzene produced 
in the U. S. is monoalkylated as the 
first step in its chemical utilization. 

Ethylation of Benzene—The single 
most important reaction of benzene is 
its alkylation by ethylene to produce 
ethylbenzene. 


H, — CH,CH;, 








Figure 1. Sulfuric acid alkylation with effluent refrigeration. (Courtesy Stratford Engineering 


Company.) 


usually sulfuric (H,SO,), phosphoric (H,PO,), hydro- 
chloric (HCl), and hydrofluoric (HF), while the halides 
are aluminum chloride (AICI,), ferric chloride (FeCl,), 
and boron fluoride (BF,). 

In alkylations of isoparaffin hydrocarbons by olefins 
the saturated hydrocarbons serve as the solvents. There 
are several reasons for this. The large excess of isoparaffin 
brings in the mass action effect and assures complete 
utilization of the olefin. It also serves as a diluent, thus 
reducing the possibility of two molecules of the olefin 
forming a dimer. There is also a saving in recovery cost 
because of the absence of any extraneous compounds. 

The temperature used will be determined to a large 
extent by the nature of the olefin and the catalyst. Ordinary 
temperatures are used with hydrogen fluoride, and _re- 
frigeration is required with sulfuric acid or tar formation 
becomes excessive. In general, increased pressure favors 
the formation of the alkylation product if the alkylation is 
in the vapor phase because of a decrease in the number of 
molecules when the alkylate forms. 


Alkylation of Isobutane——The sulfuric acid alkyla- 
tion process is widely used to produce high octane alkylate 
principally as a component for aviation fuel, although 
alkylate is also used as a blending agent in motor gasoline. 
The paraffin hydrocarbon is always isobutane, while the 
olefins are usually the butylenes if a high grade aviation 
fuel is desired. Propylene and amylenes may also be used. 
If the alkylate is for use in motor gasoline, the olefins may 
be propylene, butylenes or amylenes, either separately or 
in any combination. 

In alkylations of this type, the liquefied hydrocarbon 
gases are introduced into a reaction chamber in_ the 
presence of 98 percent sulfuric acid (Figure 1). The re- 
action temperature of 3-5 C. is maintained by auto- 
refrigeration from the evaporation of excess isobutane and 
some of the olefin. 

Hydrogen fluoride alkylation is ordinarily carried out 
at atmospheric temperature and at a sufficient pressure to 
keep the hydrocarbon mixture liquid. The acid-hydro- 
carbon ratio is not critical and ranges from 4:1 to 12:1. 
The acid strength is maintained between 85 and 95 percent. 


Olefin Alkylation of Benzene 
alkylated with olefins, using any of the common alkyla- 
tion catalysts such as sulfuric acid or aluminum chloride. 


Benzene can be 
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This reaction is also the third largest 

use of ethylene and accounts for about 
254 million pounds per year (about 11 percent of the 
total ethylene utilization). Ethylation is carried out com- 
mercially either in the liquid phase with an aluminum 
chloride catalyst or in the vapor phase with either silica- 
alumina or phosphoric acid-based catalysts. 

The Liquid-Phase Process. In the liquid-phase ethyla- 
tion of benzene by ethylene an aluminum chloride catalyst 
is used. This catalyst is in the form of a hydrocarbon 
complex, usually with alkylated benzene together with a 
smaller amount of benzene. A small amount of either 
hydrogen chloride or ethyl chloride is added to obtain 
high catalyst efficiencies. Moisture must be absent, for 
water contributes to sludge formation and increases cata- 
lyst consumption and corrosion. 

The reaction is carried out slightly above atmospheric 
pressure and at temperatures between 90 and 100 C. The 
heat of reaction is removed by refluxing benzene. The 
over-all yields are 94-96 percent on benzene and 96-97 
percent on ethylene. 

Aluminum chloride catalyzed liquid-phase ethylation of 
benzene is the most widely used process for obtaining 
ethylbenzene. It has some disadvantages, however, for the 
process is potentially highly corrosive and requires ex- 
pensive equipment. The cost of the makeup catalyst is 
also high. For these reasons there has been considerable 
interest in vapor-phase alkylation over fixed-bed catalysts. 

The Vapor-Phase Process. The Universal Oil Products 
Company has developed an ethylation process which uses 
phosphoric acid on a kieselguhr carrier as the catalyst. 
The conversion of ethylene to ethylbenzene is controlled 
by the severity of the conditions: at 100 psi and 230 C. 
there is a 13-15 percent conversion, while at 600 psi and 
325 C. the conversion is 80 percent. At a constant tem 
perature an increase in pressure will raise the ethylene 
conversion, but the cost of reactor construction and power 
requirements ere also raised. This is partially offset by an 
increase in throughput per unit catalyst volume at a given 
temperature. Higher benzene-ethylene ratios are required 
in vapor-phase ethylations than in liquid-phase ethylations. 

The Koppers Company, Inc., has developed a high 
pressure (900 psig), high temperature (310 C.) fixed bed 
catalytic process which uses alumina deposited on silica 
gel as the catalyst. In this process ethylene gas is mixed 
with an excess of benzene and passed through the catalyst 
beds in three towers in parallel. A considerable propor- 
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tion of the product is polyethylben- 
zene which may be used to make 
specialty chemicals or dealkylated to 
benzene, ethylene and ethylbenzene. 
The yield of polyethylbenzene is influ- 
enced by both the benzene-ethylene 
ratio and the activity of the catalyst. 
As the catalyst activity decreases, the 
reaction temperature must be increased 
which in turn increases polyethylben- 
zene formation. Ethylene containing 
as much as 15 percent paraffins or 
hydrogen may be used as a feed stock. 
Corrosion is a minor problem, and it 
is not necessary to dry the ethylene 
and benzene 

Production of Cumene—The pro- 
duction of cumene (isopropylbenzene ) 
by the reaction between propylene and 
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benzene has the same basic theoretical 
factors as the ethylation of benzene. 
The conditions are milder, however, 
because of the greater reactivity of propylene. This en- 
hanced reactivity permits the use of vapor-phase alkylation. 


H, — CH,CHCH 
N 


Y/ 


Vapor-Phase Alkylation, The catalyst is the same phos- 
phoric acid-kieselguhr catalyst as used in the ethylation 
of benzene and assays 62-65 percent P,O, and 25 percent 
SiO,. Styrene-grade benzene is a suitable raw material, 
but it must have a thiophene concentration of less than 
0.15 percent. The relatively high reactivity of the pro- 
pylene permits the use of dilute propylene, but the pro- 
pylene must be substantially free of higher, more reactive 
olefins to reduce benzene wastage and to minimize puri- 
fication problems. 

There are four major operating variables: temperature, 
pressure, space velocity, and benzene-propylene ratio. 
The temperature is limited to a lower level of 200 C. 
(at normal operating pressures) if the material is to 
remain in the vapor phase. An upper limit of 300 C, is 
set by the adverse effect of higher temperatures on cata- 
lyst life. The effects of operating at a pressure greater 
than 200 psig are small. The liquid hourly space velocity 
is inversely related to propylene conversion. Because 
cumene is alkylated at the same rate as benzene, it is 
essential that a high benzene-cumene ratio be maintained 
This is accomplished by operating at a benzene-propylene 
ratio of not less than 5-1 in the feed. 

The yield is about 90 percent based on propylene with 
a 90 percent cumene content of the alkylate, There is evi- 
dence that a nearly asymptotic conversion value of 91-93 
percent is attained regardless of which variables are 
adjusted 

Liquid-Phase Alkylation. Liquid-phase alkylation as a 
process for the production of cumene is of limited com- 
mercial interest. The method differs from the paraffin 
alkylation process in the use of lower acid strengths and 
higher operating temperatures. In a typical operation, the 
sulfuric acid concentration is 88-90 percent, the benzene- 
propylene ratio is between 5 and 6, the pressure is 165 


156 


Figure 2. Flow diagram for the ethylation of benzene. 


psig, and the temperature 35-40 C. The acid-hydrocarbon 
volume ratio is 1.0. The propylene utilization is nearly 
complete and the cumene content of the alkylate is 95 
percent. 

The two principal side reactions are the formation of 
higher alkylated benzenes and sulfonation of the benzene 
ring. These reactions are controlled by maintaining acid 
concentrations below 92 percent and by operating at low 
temperatures. 

Production of Dodecylbenzene 
material for the production of alkyl aryl sulfonate deter- 
gents, is produced by the alkylation of benzene by pro- 
pylene tetramer (dodecylene) using either sulfuric acid or 


Dodecylbenzene, a raw 


hydrogen fluoride as the catalyst. 


XN 
| + C,H. —@ CeHs 
; () 


With sulfuric acid a feed ratio of one mole of pro- 
pylene tetramer to 2-3 moles of benzene at an operative 
temperature of 10-15 C. is used. A glass-lined reactor 
must be employed because even a trace of iron in the 
product makes it unsuitable for the production of syn- 
thetic detergents. A sulfuric acid concentration of 90 per- 
cent is used because higher concentrations would give 
excessive sulfonation and lower concentrations result in 
insufficient catalytic activity for the desired alkylation 
reaction. The low operating temperature is also dictated 
by the desire to minimize the sulfonation reaction. 

When hydrogen fluoride is used as the catalyst, the 
propylene tetramer is added to a mixture of benzene and 
hydrogen fluoride. The rate of addition is regulated to 
After addition, the 
until the reaction 


maintain a temperature below 10 C. 
reaction temperature is held at 10 C, 
has gone to completion—-a period of several hours. The 
yield is in the 85 percent range. 

An excellent review of the production of monoalkylated 
benzenes by Peter W. Sherwood appeared in the January, 


1953, Petroceum REFINER. 


End of Part 14. Part 15 will appear in an early issue. 
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Figure 1. U. S. Soap and Surfactant Production. (Basic Sources— 


References [1], 2] and American Association of Soap and Glycerine 
Producers Sales Census. Soap Production in 1951-52 is estimated.) 
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Figure 2. U. S. Surfactant Production by Class. (Basic Source—U. S. 


Tariff Commission.) 


Surfactants from Petrochemicals 


Here is a study of one of the largest markets for petrochemicals with produc- 
tion, major types, new developments and uses shown for surfactants or synthetic surface 
active agents used for industrial purposes. 


M, E. Chiddix, General Aniline and Film Corporation, Easton, Pa. 
C. E. Stevens, General Dyestuff Corporation, New York 


THE IMPORTANT role of petro- 
chemicals in the manufacture of sur- 
face active agents, or surfactants to use 
a convenient abbreviation for synthetic 
products other than soap, has been 
dramatized by the astonishing growth 
of the alkylbenzene The 
production of surfactants has become 
a very important outlet for petro- 
chemical has been 


sulfonates. 


intermediates. It 


luction 
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estimated thai about nine percent of 
all petrochemical production in 1952 
found its way into the synthetic deter- 
gent market. With this in mind it is 
evident that the factors affecting this 
industry are of vital concern to petro- 
chemical producers. 

The tenfold increase in the produc- 
tion of the alkylbenzene sulfonates in 
the years 1945 to 1951’ has served to 
obscure the fact that petrochemicals 
are used in many other surfactant 
products which are being produced in 
large volume today. Taken together, 


these other products present a large 
potential market for petroleum prod- 
ucts which has yet to be fully ex 
ploited. An idea of the size of the 
present surfactant market and of its 
future potential as compared to soap 
is shown in Figure 1.* It is estimated 
that 350 million pounds of petrochemi- 
cals were used in 1952 to prepare 500 
million pounds of surfactants on a 100 
percent active basis.’ 


Soap vs. Surfactant Production 
It can be seen from Figure | that the 
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production of soap* has taken a sharp 
dip during the years of rapid sur- 
factant growth. During this period it 
was found that one pound of surfac- 
tant properly formulated with poly- 
phosphates and other builders is equal 
to two to three and one-half pounds of 
anhydrous soap in cleaning capacity. 
Furthermore, a well formulated syn- 
thetic is superior to soap in hard 
water performance. Since only about 
one-half to one-third of a pound of 
surfactant is required to replace one 
pound of soap, it is apparent that the 
rise in surfactant production is not 
due simply to a replacement of soap. 

The total growth in surfactant pro- 
duction is due to the development of 
many other uses in addition to the use 
in household detergents and cleaners. 
Examples of these uses are illustrated 
by the following surfactant products: 
antistatic finishes, textile lubricants, 
bactericides, brine and acid corrosion 
inhibitors, petroleum emulsion treat- 
ing agents, rayon spinning aids, and 
emulsifiers for emulsion polymeriza- 
tion, for textile oils, for food, and for 
pesticides. It can be seen that sur- 
more than just 
{ leaning They found 
applications in which soap 


factants are much 


agents. have 
many 
would he ts le ss 

It is obvious that specially designed 
are needed in most of these 
different 
varving 


surfactants 


uses Furthermore many 


properties are important in 
degrees in different applications. These 
foam (both high 
cleaning ol dif 
surface and 
varying sys 


properties ine lude 


and low), efficient 


ferent combinations of 


soil, solubility in widely 
substantivity or nonsubstantivity 
to many different 
penetration emulsification, disp rsion, 
and stability to alkali, and 
bleach. Physical form is also impor 


kven with efficient 


tems 
substrates, wetting. 
i id 


many tises 


tant in 
formulation, the special properties 
needed in this range of important ap 
plications can only be obtained from 
a wide variety of specially designed 


products 


Surfactant Types 
comparison of the 


Major Pro- 
duced A 1952 
volume of production of some of the 
major classes of surfactants is shown 
in Table 1. While 
dodecylbenzene sulfonate production 
was outweighed by the combined pro- 
duction of other types. The petroleum 
and 


very large, the 


sulfonate and the nonionic ester 
ether classes which are both large con- 
sumers of petroleum products together 
accounted for 160 million pounds of 
surfactant production, The nonsulfon- 


ated nitrogen containing class also 
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consumed large amounts of ethanol- 
amines as the fatty amides together 
with some dodecylbenzene and alkyl- 
phenol in the form of quaternary 
ammonium compounds and some 
ethylenediamine and polyamines as 
aminoamides. Another large class, the 
alcohol sulfates, presents a potentially 
important market for petroleum de- 
rived alcohols. 


TABLE 1 
1952 Production of Surfactants 
(Millions of Pounds—100 Percent Active) 


Dodecyl benzene Sulfonates 307 

All other types 444 
Alcohol Sulfates 113 
Petroleum Sulfonates an* 
Nonionic Esters and Ethers 64 
Sulfonated Fats and Oil« jl 
Nonsulfonated N Containing 41 


Source U. S. Tariff Commission 
* Includes an estimate for petroleum aliphati 
sulfonates 


Growth of Petrochemical De- 
rived Surfactants—The growth 
curves for several classes of surfac- 
tants derived wholly or in part from 
petrochemical intermediates are shown 
in Figure 2. In 1952 for the first time 
since the start of its rapid growth 
around 1944, alkylbenzene sulfonate 
production failed to achieve a major 
advance over the previous year, and, 
in fact, showed a slight decline. Al- 
though it is still too early to be sure. 
it appears that this may be the start 
of a reduced growth rate for this type 
of product for a number of reasons 
The replacement of soap in heavy duty 
detergent powders, an application for 
which the dodecylbenzene sulfonate is 
particularly well suited, may be level 
ing off. Improved formulations have 
been developed in the past few years 
which require less sulfonate, and an 
increasing amount of the 
content of these household products is 
made up of other specially designed 
surfactants detergency, foam, 
and other properties supplement those 
of the alkylaryl sulfonates. Neverthe- 
less, dodecylbenzene sulfonate produc- 
tion he likely to level off 
completely since a tremendous amount 
uses has been stimu- 


surfactant 


“ hose 


would not 


of work on new 
lated by 
and ready availability. It seems likely 
that the 1952 growth of this product 
in special household applications as 
well as in industrial applications has 
been obscured by a rapid shift in 
heavy duty household detergent for- 
mulations 

The petroleum sulfonates have 
achieved rapid growth particularly as 
dry cleaning detergents, mineral oil 
emulsifiers, and lube oil detergents. In 
the latter application they are espe- 
cially effective as the basic calcium or 
barium salts because of the alkaline 


a combination of low price 


PETROLEUM REFINER- 


reserve they furnish to the oil.* About 
six times as much of the aromatic type 
was produced in 1952 as of the ali- 
phatic type, and the former has grown 
rapidly in recent years while the latter 
has declined. The introduction of im- 
proved products and more reproduc- 
ible grades should stimulate further 
growth of the petroleum sulfonates. 

The rapid growth of the nonsul- 
fonated nitrogen containing surfactants 
(see Figure 2) appears to be due 
mainly to the ethanol, diethanol, and 
propanolamides of fatty acids, partic- 
ularly the coconut fatty acids. The 
following structures illustrate these 
types: 


RCONHCH,.CH,OH 
RCONHCH,CH(CH;)OH 
RCON(CH.CH,OH), 


RCON(CH,CH,OH),° 
HN(CH,.CH,OH) 


These products are especially impor- 
tant in both liquid and powdered 
household detergent compositions to 
increase foam and detergent power.” 

Other surfactants in this class have 
shown steady growth in a variety of 
other applications. The cationic sur- 
factants are an important part of this 
group. They include the higher fatty, 
rosin, and branched alkylamines as 
well as aminoamides, quaternary am- 
monium compounds, and a number of 
others. The branched alkylamines are 
a newer petrochemical type, and the 
aminoamides are derived from ethylene 
diamine, the polyamines, and amino- 
ethylethanolamine. The structures of 
these may be represented as follows: 


(R),C-NH 
CONHCH.CH.NHCH:, 


{ H.NH 
InCON(CH.CH.OH)CH«A 


H,NH;, 


Cyl 
I 


Quaternary ammonium products de- 
rived mainly from petroleum sources 
are the dodecylbenzyl and alkylpheny! 
types illustrated by the following 


structures: 


CHLN*( CH)» € 
OCH.CH,).N* 
(CHs)CH.CeHs ¢ 


In general, cationic surfactants tend 
to be adsorbed on solid surfaces more 
than do the nonionics and 
anionics. As a result they often show 
bactericidal, algicidal, corrosion in- 
hibiting, deordorizing, mothproofing. 
preferential wetting and other un- 
usual properties. High unit cost has 
undoubtedly retarded the development 
of many new applications for these 
surfactants. 


strongly 


Organic corrosion inhibitors, many 
of which are cationic surfactants, are 
growing in favor because of their high 
efficiency at very low concentrations. 
Their use in inhibited acid for the 


] ‘al 33, 





acidization of oil wells also offers the 
advantage of greatly reduced toxicity 
as compared to the use of sodium 
arsenite for this purpose. Another type 
of product shows good corrosion in- 
hibiting properties as well as being an 
efficient metal cutting lubricant. This 
is the alkylsulfonamidoacetic acid salt 
which follows: 


RSO,NHCH:CO.Na 


Nonionic Esters and Ethers 
The continued rapid growth (see Fig- 
ure 2) of nonionic esters and ethers is 
very likely due to the increased use of 
a variety of products specially tailored 
for certain applications. One very im- 
portant product in this class as meas- 
ured by volume of production is the 
tall oil polyglycol ester type illustrated 
below where R is derived from a mix- 
ture of fatty and rosin acids. 


RCO.(CH,.CH,O),H 


A combination of low price, low foam, 
and good cleaning power when prop- 
erly formulated has made this product 
attractive for detergent formulations, 
and eighteen million pounds of it were 
produced in 1952. 

Nonionics made from alkylphenols 
and ethylene oxide have perhaps the 
most to offer in terms of all-around 
performance. Excellent emulsification. 
and 
bined with moderate to low foam and 


detergency wetting power com- 
very good chemical stability have made 
these products interesting in many ap- 
Another valuable 
these products have in 


common with other nonionics prepared 


plications. charac- 


teristic which 


from ethylene oxide is the ease with 


which the solubility balance can be 


adjusted to the optimum value for a 


viven Us The se nonionics can he 
considered to be entirely petrochemi- 
cal since the olefin and phenol inter 
mediates along with the ethylene oxide 


are petroleum products 


Consumption of Ethylene Oxide 
in Surfactants 
nonionic esters and ethers as 


The rapid growth of 
well as 
a number of nitrogen containing sur- 
factants 


has meant 


based on the ethanolamines 
an increasing consumption 
of ethylene oxide in surfactants. The 
this market for ethylene 


shown in Figure 3 as 


growth of 
oxide is com- 
pared to the consumption of dodecyl- 
manufacture. 
oxide 
pro- 


surfactant 
ethylene 


benzene in 
This 


was derived 


consumption of 
from the estimated 
duction of polyglycol esters and 
ethers. fatty acid derivatives of mono- 
and diethanolamine, and _ triethanol- 
amine salts of alkyl sulfates.-* Al- 
though the use of dodecylbenzene in 
surfactants appears to have changed 
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Figure 3. Dodecylbenzene and Ethylene Oxide Consumption in Surfactants 


(Basic Sources— 


U. S. Tariff Commission and Association of American Soap and Glycerine Producers Sales Census.) 


to a more moderate rate of growth, 
the consumption of ethylene oxide can 
be expected to continue its rapid 
vrowth rate for some time because of 
the variety and versatility of the prod- 


ucts derived from it. 


New Developments in Commer- 
cial Surfactants —The present period 
of surfactant development is a_par- 
ticularly dynamic one and the past 
decade has seen many changes in 
commercial products. Changes in for- 
mulations of household detergents in 
particular have meant large 
changes in surfactant production. It 
is apparent that future surfactant de- 
velopments will be hinged on both 
price and performance of the various 
surfactants. In the household field in 
particular and in many industrial ap 
plications, price is the dominant factor 


since performance is not likely to vary 


scale 


enough to overcome a serious price 
differential. 
One raw material which seems de- 


stined to play a large part in future 


surfactant products is tallow. It has 
been predicted that tallow will become 
a cheap price stable commodity due 
to further displacement of soap by 
synthetic detergents and to large tallow 
production resulting from a large na 
tional consumption of meat.*° Tallow 
is already furnishing serious competi 
tion to the alkylbenzene sulfonates in 
the form of sulfate esters of the tallow 
alcohols, However, petrochemicals will 
have an ally as well as a competitor in 
tallow 
required to convert tallow into sev- 


since petrochemicals will be 


eral types of more efficient surfactants 

The sulfonated amides prepared 
from tallow fatty taurines 
are likely to be one of 
portant surfactant types of the future. 
The following structure illustrates an 


acids and 
the most im 


important product of this type: 


C, HeCON(CH,)CH.CH.SO,Na 


These “pioneer surfactants” prepared 
fatty 


methvlamine offer an unusually broad 


from acids, ethylene oxide, and 
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range of properties. They include ex- 
cellent detergents with good lime soap 
dispersing and foaming power as well 
as strong wetting agents and insecti- 
cide dispersants. They are unusual in 
being easier on the skin and more 
compatible with soap than most sur- 
factants. Not only do they have good 
foam in soap, but improve its deter- 
gency greatly in hard water and pre- 
vent the formation of lime curd. These 
products are among those most likely 
to displace or supplement the alkyl- 
benzene sulfonates. 

The sulfoethyl esters of tallow fatty 
acids illustrated by the following 
structure also require ethylene oxide: 


C,H.CO.CH,CH,SO\Na 


While not nearly as stable to hydrol- 
ysis as the sulfonated amides, these 
products include high foaming deter- 
gents as well as excellent dispersing 
agents for DDT and other pesticide 
powders 

Tallow acids also join with ethylene 
oxide in such products as the stearic 
and oleic polyglycol esters which were 
produced in 1952 to the extent of & 
million pounds. These products have 
found considerable use as food emulsi- 
fiers, and to improve the texture and 
softness of baked goods, although gov- 
ernment action is unfavorable to their 
continued use in these applications. 
The tallow alcohols are also likely to 
be up-graded with ethylene oxide to 
form efficient nonionic detergents, 
emulsifiers and textile assistants. The 
sulfate esters of these nonionics may 
supplement the tallow alcohol sulfates 
in some detergent formulations 


CuH»,OC(CH,CH,O),H 
CuwHwO(CH,CH,O),.SONa 


because of their good solubility and 
lime soap dispersing power. 


Aleohol Sulfate Market — Another 
development which may be expected 
is the use of petroleum derived al. 
cohols and acids to partially replace 
the relatively expensive coconut fatty 
alcohols and acids, The rapid growth 
of the alcohol sulfates is indicated by 
the 113-million-pound production in 
1952 as compared with 24 million 
pounds in 1942." This growth has been 
largely with lauryl and coconut al- 
cohol sulfates although a considerable 
amount of tallow alcohol sulfate is 
probably included in the 1952 figure 
It appears likely that in the future, a 
number of alkyl sulfates will be pro- 
duced from oxo or oxidation process 
alcohols as well as from straight chain 
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olefins derived from wax cracking or 
from Fischer-Tropsch operations. 


ROSO Na RCH(CH,)OSONa 
The oxo alcohol sulfates were tested 
in Germany were found to be 
effective detergents although those 
from the straight chain olefins were 
said to be superior in detergency as 
well as physical form.* One drawback 
of these products was their waxy na- 
ture which limited their use in deter- 
gent powders. Long chain 1-olefins 
were also converted in Germany to the 
a-methyl carboxylic acids using car- 
bon monoxide and water, and then to 
the aleohol sulfates. These products, 
illustrated by the following structure. 
had good detergency and increased 
solubility as compared with the fatty 
alcohol sulfates :* 


and 


RCH(CH,)CH.OSO.Na 


Nonionic products may alen he de- 
rived from petrochemical alcohols and 
acids, 

Other competitors for the fatty al- 
cohol sulfates are the sulfate esters of 
alkylnhenol-ethvlene reaction 
produnets which have recently been 
placed on the market: 


oxide 


R-C,H,-O(CH,CH,O),SO.Na 


These products are rapidly becoming 
established as hich foaming and effi- 
cient synthetic detergents. They may 
be made from a variety of alkyl- 
phenols although octyl and nonvl- 
phenol are the ones most commonly 
used. They have the advantage of be- 
ing particularly well adapted to liquid 
formulations. 


New Uses Stimulate Surfactant 
Growth—The sustained growth of 
surfactants shown in Figure 1 is due 
to the development of many new uses 
as well as to a replacement of soan. 
Some of the newer applications which 
are becoming increasingly important 
find surfactants being used as lube oil 
detergents, corrosion and rust inhibi- 
tors, cutting oil additives, dry cleaning 
detergents, metal cleaners, antistatic 
agents, air entraining agents for ce- 
ment, antidusting agents, and pesticide 
emulsifiers and dispersants. The use of 
surfactants in the manufacture of su- 
perphosphate and of mixed fertilizer 
is gaining widespread accentance."' 
The advantages are reduced blocking 
in the pile and in the bag, and re- 
duced curing time. 

Another use being developed for 
nonionic surfactants is in emulsifying 
the polymer-monomer system for syn- 
thetic rubber latex production and in 
stabilizing the polymer particles to 


prevent precipitation, coalescing, and 
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sedimentation. A recent study’ has 
shown the nonionic emulsifiers to have 
& number of advantages in the prep- 
aration of coating latices. 

In addition to their continued re- 
placement of soap in household uses, 
surfactants will probably make fur- 
ther inroads on other soap applica- 
tions such as in lubricating greases, 
ore flotation. fulling of wool and tex- 
tile scouring. 

In this competitive struggle soap is 
likely to be improved by the addition 
of surfactants in such products as 
toilet bars, laundry bars, and heavy 
and light duty soap flakes, chips, and 
powders to give it hard water resist- 
ance. The size of this latent market is 
indicated by the 1951 sales which were 
1071 million pounds for the bars and 
1340 million pounds for the soap 
flakes, chips and powders.” 


Original presentation was before the 
Division of Petroleum Chemistry. 
American Chemical Society national 
meeting, Chicago, September, 1953. 


ACKNOWLEDGMENT 


The authors wish to thank Dr. J. W. Lang 
of the General Aniline and Film Corporation 
and Harold Shelton of General Dyestuff Cor 
poration for permission to publish this article 
and to acknowledge the helpful comments and 
criticisms of Drs. ¢ F. Jelinek and R 
Mayhew of General Aniline and Film Cor 
poration and of J. M. Cloney of General Dye 
stuff Corporation 


BIBLIOGRAPHY 


1U. 8S. Tariff Commission Reports, Syntheti 
Organic Chemicals, U. 8 Production and 
Sales, Yearly Reports 1942-1952. 

2The Fats and Oils Situation, Bureau of 
Agricultural Keonomics, U. 8S. Department of 
Agriculture, May-June, 1951 

3 Neidig, C. P.. and Hersberger, A. B., “Or 
gani Synthett« Detergents,”" Chem Ene 
News, 30, 3610 (1952) 

*Ewell, R. H “Outlook for Fatty Acid 
Raw Materials Paper at 26th Annual Con 
vention of the Association of American Soap 
and Glycerine Producers, Ine New York, 
January 27, 1953 

* Swern, D., Ault, W. C., and McCutcheon 
J. W., “A Survey on Research Possibilities for 
Animal Fats,” Eastern Regional Research 
Laboratory, U. 8S. Dept. of Agriculture, Publi- 
cation AIC-346, January, 195% 

* Thomas, W.1D., “Chemical Addition Agents 
for Lube Oils,” Petroleum Refiner, 32, (1) 103 
(1953) 

’Kastens, M. L.. and Ayo, J. J “Pioneer 
Surfactant Ind. Eng. Chem., 42, 1626 (1950) 

* RBrandner, J. D., Lockwood, W. H., Nagel 
R. H., and Russell, K “Synthetic Deter 
gents and Related Surface Active Agents in 
Germany,” Technical Industrial Intelligence 
Division, I 8S. Dept. of Commerce, PR 81819 
(FIAT Final Report No. 1141), page 6 

* Sanders, H. L., and Knages, E. A 
Stabilization by Alkylolamides Soap 
Chemicals, 20, (6) 45 (June, 1953) 

“Helin, A. F., Gyenge, J. M., Readell, D. A., 
Boyd, J. H., Mayhew, R. L., and Hyatt, R. C 
“Nontontk« Anioni« and Cationic Emulsifiers 
in GR-S Polymerizations Ind. Eng. Chem 
45, 133%-6 (1953) 

"NAnon., “How Widespread Is Fertilizer Use 
of Wetting Agents Agr. Chemicals, 8, (6) 48 
(June, 1953) 

Cross, J. M “New h< 
face Active Nontonics,” Soap 
Special Issue Official Proceedings ¢ 
Vol. 2¢ No. (.8.M.A. 1 (1950) 

3 Mayhew R. L and Hyatt, R. ¢ The 
Effect of Mole Ratio on the Physical Prop 
erties of a Polyoxyethylated Alky!iphenol,” J 
Am. O11 Chemist Sox 29, 357 (1952) 

“ Griesinger, W kK and Nevison, J. A 
“Syntheti Detergents from Petroleum,’ Ad 
vances Chem. Ser. No. 6, Pr *etroleum 
Technol, 324-33 ¢1951) 


“Foam 
Sanit 


velopments in Sur 
Sanit. Chemicals 


S.M.A 


ogress 


REFINER 





Row Material (1) 


Treatment in Autoclave with 


IN- Na OH- 5 brs 


- BOOF 


ea gums eam mamamamanaS B EEE EO a emanate ars ee eT TE ee i em RR ee ae 


CO, (2) CH, (3) 


Acids (4) 


Bitumen (5) 


Water Water(7) 


Soluble 
Compound (6) * 


Hydrogenation Mo So cat 


750 F 


Hydro -Bitumen <-3) 


- 1000 psig 


| Extraction with CCl, 


a ee 


Extract 


[istittorion 


C, - Gasoline ( 400 EP) Naphtha(500 EP) 
ar) 


(it) 


Figure | 


Gas Oil (7OO EP) 
(13) 


Here’s latest information on 





Heavy & Lub. Oil 


Process scheme for carbohydrate conversion 


Raffinate (10) 


Asphalt 


(14) (15) 


Hydrocarbons from Cellulosic Wastes 


§ Part I. Conversion methods and the effect of lignin on the conversion. 


Part II. The nature of the synthetic products. 


Heinz Heinemann, 
Houdry Process Corporation 
Marcus Hook. Pa 
CONVERSION OF carbohydrates, 
starch, 
hydrocarbons, has been the subject of 


such as sugars. cellulose to 


an intensive study which was carried 
out over a 25-year period by E. Berl 
and his associates.'’ All 
plants and plant wastes, wood, leaves, 


sorts of 


potatoes, grass and sugar cane, to name 
to be 
suitable raw materials for the produc- 


only a few, have been shown 
tion of synthetic crudes. The results of 
this work culminated in the formula- 
tion of a theory of the origin ef 
petroleum and its evolution from plant 
life.” While this theory has not found 
wide acceptance, it has not been com 
pletely repudiated 

More important perhaps than the 
origin of petroleum and certainly less 
controversial is the finding that car 
bohydrates can be subjected to an in- 
heating in the 
presence of alkali under pressure and 


that the resultant bituminous material 


ternal combustion by 
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can be hydrogenated to a product 
which resembles crude oil and can be 
fractionated to give all known petro- 
leum fractions from gas and gasoline 
to asphaltic residues.® Since this syn- 
thetic crude contains 60 percent of the 
carbon content of the carbohydrate, a 
large fraction of the heating value of 
the original material is preserved. 
The synthesis of hydrocarbon fuels 
from carbohydrates such as cellulose 
plant waste materials is of major in- 
terest because of the abundance and 
cheapness of these materials and _ be- 
cause they constitute an inexhaustible 
raw material that can be regrown yeat 
after year and does not require mil- 
lions of years of aging under ground 
as do crude oil or coal. While total 
known world crude oil reserves have 
5 to 


tons of carbon. the 


been estimated 


r IQ” 
production of 


as containing 
metric 


annual cellulose and 


other carbohydrates is estimated as 


containing 4 >» 10° metric tons of 
carbon,® or an equivalent amount, 
The cost of converting the carbohy 
drates may not presently be competitive, 
but it could be reduced by intensive 
development work. It seems difficult 
to justify this 
tially inexhaustible supply of energy 
at a time when our economy and tech 


disregarding poten 


nology are increasingly dependent on 
an adequate supply of liquid fuels. 

An earlier part of this series® had 
described the conversion of sugar cane 
to synthetic crude and the suitability 
of the hydrocarbon fractions for up 
grading by conventional petroleum 
refining The current 
entation extends this work to other 
and 


proce esses pres 


cellulosic materials studies 


the effect of lignin in plant wastes on 


raw 
conversion and product distribution. 


Materials and Methods Sugar 


cane, wood. bamboo sticks and cotton 


161 





Hydrocarbons from Cellulosic Wastes : . 





were the cellulosic raw materials in- 
vestigated. The materials vary in 
lignin, sacharose, hemi-cellulose and 
cellulose content (Table 1). The cot- 
ton was selected as an example of 
high purity cellulose. 

Analysis of the raw materials for 
sacharose, hemi-cellulose, cellulose 
and lignin followed the procedure de- 
scribed in an earlier publication,° 
based on extraction with toluene and 
digestion with sulfuric acid of dif- 
ferent concentrations. 

The processing scheme used for 
working up of the raw materials is 
shown in Figure 1. The dried raw 
materials were cut into shavings and 
charged to an Aminco rocking type 
autoclave together with 750 cc. of 
l-normal sodium hydroxide per 100 g. 
dry substance. The mixture was heated 
to 800 F. in the closed bomb and 
kept at this temperature for five hours. 
Better digestion was thus obtained than 
at the temperature of 650 F. employed 
in earlier work.’ The bomb was then 
cooled, vented and gases analyzed by 
Orsat analysis. Bitumen and water 
were separated and carbon dioxide 
contained in the water was determined. 

The bitumen was hydrogenated in 
the Aminco bomb over molybdenum 
sulfide catalyst which had been pasted 
with the bitumen. Hydrogenations 
were carried out at 750 F. and nor- 
mally at an initial hydrogen pressure 
of 1000 psig. (In a few cases which 
are described later, pressures of 2000 
and 5000 psig and a temperature of 
700 F. were employed). The hydro- 
genation was repeated until no more 
hydrogen was consumed, 

The hydrogenated product was ex 
tracted in a Soxhlet extractor with car- 
bon tetrachloride and the extract was 
subjected to distillation at atmospheric 
and later at reduced pressure, cutting 


TABLE 1 


Composition of Raw Materials 
Wt. % of Water-Free Material 


Bamboo 
Sticks 


Sugar 
Cane Wood Cotton 
Sacharone 
Hemi-(ellulose 
Cellulowe 
Lignin 


44 
05 


% warTer 
% BITUMEN 


15 : ’ , ’ 
0 10 20 30 40 
% LIGNIN 
Figure 2. Amount of bitumen, carbon dioxide 
and water in relation to lignin content. 


the fractions shown in Figure 1. 
Analysis of hydrogen to carbon 
ratio was by a semi-micro combustion 
method’ and the methoxy! content was 
determined according to Zeisel.'® It 
was assumed that methoxyl contain- 
were derived from 


ing molecules 


lignin. 


Results and Discussion—The 
product distributions obtained from 
the raw materials investigated under 
the conditions of Figure 1 are pre- 
sented in Table 2. It is apparent that 
the amount of bitumen obtained in- 
creases, while the amount of carbon 

TABLE 2 


Yields from Processing Cellulosic Materials 
% of Dry Raw Material 


Sugar 
Cane 


Bamboo 
Sticks Cotton 
(Oy (2)* is4 
Cha $0 
Bitumen (5 O68 
Water (7 26.8 
Hydrotitumen (8 “9 
Raffinate (10 5 
Craschne and 
Lighter (11 +8 
Naphtha (12 53 
Cas Oil Xs 
Heavy 7 
Asphalt 


* Number in refer to the scheme of Figure | 


TABLE 3 
Theoretical and Observed Yields for Digestion at 800 F. 


SUGAR CANE 
Theor Obs 


Hitumen, Percent 
COs, Percent 19 ind 
CHa, Percent 10 10 
HaW), Percent 4 
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woob 
Theor 


Sa wa . 


BAMBOO STICKS COTTON 


Theor Obs 


Obs Theor Obs 


467 7 5 425 38.1 
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dioxide and water decreases with in- 
creasing lignin content in a direct 
straight line relationship (Figure 2). 
The equations proposed for the diges- 
tion of cellulose :* 
4 Ce.HwO; CwHwO: + 4 CO; 

CH, + 10H,O0 (1) 

and for the digestion of lignin: 
2 CoH2O; = CrHnOs + CO: + 

2CH,+ 6 H,0 (2) 
quite accurately predict the composi- 
tion of the product, if all non-lignin 
materials are assumed to decompose 
like cellulose (Equation 1). Table 3 
gives a comparison of yields calcu- 
lated according to Equations (1) and 
(2) for the compositions of Table | 
with the observed yields of Table 2. 
The agreement is excellent, consider- 
ing the magnitude of the assumptions. 

The question then arises, whether all 
bituminous material produced is about 
equivalent, irrespective of whether it 
is produced from cellulose and has 
an approximate composition of Cy, 
H,,, O, or from lignin and has an ap- 
proximate composition of C,, Hy. Ox. 
The hydrogen to carbon ratio of the 
first is about 0.83, of the second 0.59 
and the relative oxygen contents are 
11.6 and 17 percent. The bituminous 
material from lignin should therefore 
be poorer in hydrogen and richer in 
oxygen. 

Inspection of the data obtained on 
products from hydrogenation at 800 F. 
and 1000 psig of the bitumen (Table 
2, symbols 8-15) reveals appreciable 
differences in yield of the hydro- 
carbon fractions recovertéd. The heavy 
residual materials, raf- 
finate from CCl, extraction and the 
asphalt from the extract increase with 
lignin concentration in the raw ma- 
terial (Figure 3). Retabulation of the 
hydrocarbon yields, expressed as per 
cent of hydrobitumen extract (Table 
4) shows that the relative yields of 


such as the 


TABLE 4 


Product Distribution of Syn Crude Fractions 
% of Hydrobitumen Extract 


Bamboo 
Wood Sticks Cotton 


Sugar 
Cane 


Gasoline and Lighter, 

Percent 10.2 
Naphtha 11.7 
Gas Oil f 48.0 
Heavy Oil 5 7 15.0 
Asphalt 20.6 15.1 


TABLE 5 


Methoxy! Content of Products 
CH.O, Wt. % of Fraction 


Bamboo 
Sticks Cotton 
Bitumen (5)* Hy 1.46 4 04 
Hydrotitumen (8 5 01 
Raffinate (10 5 ; 2.5 04 
Asphalt (15 ‘ 14 02 


* Number in refer to Figure | 
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Figure 3. Heavy residuals and asphalt in relation to lignin concentration. 


lighter hydrocarbon fractions (gaso- 
line to gas oil) increases and of the 
heavy fractions decreases with decreas- 
ing lignin content of the raw material. 
This is important, since it has pre- 
viously been shown that the gas oil 
and naphtha fractions lend themselves 
well to cracking and reforming. An 
analysis of the methoxyl content of 
some of the fractions (Table 5 
Figure 4) shows that it is increasing 
with the lignin content of the raw ma- 
terial and that a considerable amount 
of methoxyl groups is still present in 
the residual fractions, suggesting that 
these are formed primarily from the 
lignin in the raw material. Determina- 


and 


tion of hydrogen to carbon ratio for a 
few of the fractions has also given the 
expected result that the raffinate (Fig- 
ure 1, No. 10) and asphalt (Figure 1, 
No. 15) 


fractions 


are the hydrogen poorest 


The available evidence presented so 
far shows that the lignin content of a 
cellulosic material subjected to con- 


version effects both the amount of 


| i) 


O RAFFINATE 
& ASPHALT 


bituminous material produced during 
digestion and the product distribution 
of hydrogenated products. While 
lignin-rich materials give higher yields 
of bitumen, all of this increase in 
bituminous material is in residual 
fractions. 

An attempt has been made to change 
the product distribution of the hydro- 
carbon material by changing hydroge- 
nation conditions. It was hoped that 
at higher severity levels a more favor- 
able product distribution could be ob- 
tained from the lignin-rich raw ma- 
terials. 

Data in Table 6 show the product 
distributions obtained at hydrogena- 
tion pressures from 1000-3000 
and temperatures of 700 and 750 F. 
While there is a definite shift toward 
lower boiling hydrocarbons, only part 
of the change in distribution is due to 


psig 


disappearance of residual material 
(raffinate plus asphalt). Another part 
is apparently caused by hydrogena- 


lighter hydro- 
2) 


cracking to 
the 


tion and 


carbons of some of (aromatic 


TABLE 6 
Hydrogenation of Bitumens 
MoS, Catalyst 


Raw Material 
Temp., fF 


Pressure psi 1000 
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4000 








% LIGNIN 
O BITUMEN 
& HYOROBITUMEN 


Figure 4. Analysis of methoxyl content of some of the fractions. 


hydrocarbons boiling in the gas oil 
and heavy oil range. It is further very 
striking that the reduction of the 
methoxyl content of the residual frac- 
tions is much smaller than corresponds 
to their total conversion and is, in fact, 
quite constant and relatively inde- 
pendent of operating pressure, lt 
would appear that methoxyl group 
containing molecules are not readily 
hydrogenated. This is borne out in the 
case of bitumen from cotton, which is 
quite free of lignin and, therefore, 
methoxy! Here the reduction 
of residuum is much greater than for 
sugar cane at about the same methoxyl 
conversion level. The fact that poorer 


u 
froups, 


conversions were obtained at 700 than 
at 750 F. must mean that some crack- 
ing occurs at the higher temperature 
In conclusion it can be stated that 
the conversion of cellulosic carbohy 
drate materials, such as plant wastes 
by alkaline digestion and subsequent 
hydrogenation, forms an interesting 
and promising source of petroleum- 
like hydrocarbons. Actual conversion 
yields and product distribution are 
largely controlled by the lignin con 
tent of the raw material with lighter 
hydrocarbons resulting from lignin 
materials. 
REFERENCES 
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Treating Spent Refinery Caustic 


A new continuous process for spent caustic offers two advantages: a solu- 
tion to the difficult waste disposal problem plus the production of valuable chemical 


by-products. 


F. J. Hendel and H, C. Day, 
Wigton-Abbott Corporation, 
Plainfield, N. J. 


A NEW CONTINUOUS process for 
spent caustic liquors solves the diffi- 
cult disposal problem and produces 
valuable by-products. The process is 
composed of three steps: 

@ The spent caustic liquor is con- 
tacted with waste hot flue gas until 
a pH of approximately 11 is reached. 
During this step, free sodium hy- 
droxide, sodium sulfide and part of 
the sodium mercaptides are converted 
to sodium carbonate. Sodium pheno- 
lates and sodium salts of other organic 
acids reach an equilibrium with 
sodium carbonate and with the respec- 
tive acid. Part of the neutral oils and 
nitrogen bases are removed with the 
outgoing gases. 

®@ Addition of dilute sulfuric acid 
until a pH of approximately 9 causes 
REFINER 
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separation of phenolic layer on top 
of the aqueous layer. The phenolic 
layer is skimmed off, dried by air 
blowing or distilled for further uses 
in the industry. 

@ The separated bottom aqueous 
solution is spray dried to obtain so- 
dium sulfate and carbonate. 

By applying two neutralization 
steps separately, several difficulties, 
encountered in other similar processes, 
are eliminated. 


A Difficult Problem—The dis- 
posal of the spent caustic solutions re- 
sulting from the treatment of petro- 
leum products, such as petroleum 
gases, natural, straight-run and 
cracked gasoline, kerosine, etc., is 
often a serious and difficult problem. 


This has become more acute in recent 
years, due to increasingly stringent 
regulations covering the pollution of 
rivers, air and underground streams. 

The recent processes, as described 
by Albright', Brown and Kurtis’, Bur- 
roughs and Carnahan® and API Man- 
ual* and applied commercially by a 
few refineries, use neutralization of 
spent caustic by waste flue gas. These 
processes are carried out batch-wise 
and several operational difficulties 
have been encountered as a result of 
foaming, acid oils and solids. 

(1) Foaming occurs during neutrali- 
zation in the reboiler or disengaging 
drum and in the contact column above. 

(2) Acid oils may separate during 
neutralization of strong solutions. This 
separation is disadvantageous in that 
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it may prevent the smooth stripping 
out of the acid oils, hydrogen sulfide 
and other sulfur compounds. 

(3) Solids deposit and plug the 
lines and the perforated trays in the 
contact column in which the spent 
caustic liquor flows countercurrently 
to ascending hot flue gas. The authors 
of the present paper have encountered 
the same plugging problem in a con- 
tact column packed with Raschig rings. 
The solids consist mostly of sodium 
bicarbonate which is slightly soluble 
in the hot liquor. 

Neutralization in the men- 
tioned process is considered complete 
when the sulfide ion concentration 
percent or less and the 
carbonated solution is free of odor. 
Only then is the liquor disposed of 
into rivers 

A continuous process has now been 
developed which not only removes all 
the above difficulties, but which also 
permits conversion of the waste liquor 
into valuable by-products, The con- 


above 


reaches 0.2 


version may be carried out in such a 
way that no neutralized liquor would 
remain and hence the disposal prob- 
lem is greatly simplified 


Types of Spent Caustic Liquors 

For this caustic 
liquors should be segregated into spent 
liquor from treatment of catalytically 
cracked gasoline, straight-run or nat- 
ural gasoline and LP-gases, thermally 
kerosine, etc. The 
but not es 


process, spent 


crac ked gasoline. 
beneficial 
segregation, the 


segregation is 
sential. By proper 
treatment is facilitated and by-products 
of better quality obtained. This is due 
to the difference in compositions of 
these liquors 
Catalytically 
give a spent caustic liquor that con- 


cracked gasoline will 


tains, in addition to some free unused 
caustic, phenolates, thiophenolates and 
a small amount of merecaptides and 
sulfides. 

Straight-run, natural 
LPG such as propane or butane, when 


vasoline and 
washed with caustic, will give a spent 
liquor that will contain, in addition to 
some free unused caustic, mercaptides 
and sulfides. 

Spent caustic liquors obtained from 
treatment of thermally cracked or re 
formed gasoline contain not only the 
compounds listed above, but also 
naphthenates and the sodium salts of 
aliphati« acetic, pro- 
pionie and butyric. 

Kerosine, when treated with caustic, 
will give a spent liquor that contains, 
in addition to free unused caustic, 
neutral oil, sulfides, mercaptides and 
naphthenates. 

Hund and Thomas* have found that 


acids such as 
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crude oils that contain nitrogen com- 
pounds, e.g. California crudes, will 
give distillates which contain little 
known nitrogen bases. Since some of 
these compounds are washed out with 
aqueous caustic, the spent caustic 
liquors from treatment ef those dis- 
tillates may contain a small amount 
of nitrogen bases. 

Table 1 shows the estimated com- 
position of some types of spent caustic 
liquors; the fresh caustic solution used 
for treatment runs from 5 to 15 per- 
cent NaOH, and the spent liquors con- 
tain 10-35 percent of dissolved com- 
pounds. 

In refinery practice, there can oc- 
casionally be found caustic solutions 
that may contain 0.3 to 0.6 percent 
sodium hydroxide; these are some- 
times used for treating lubricating 
oils, prior to waterwashing."® 
authors mention the use of 
very strong solutions of as much as 
28-29 percent? and 35-50 percent® 
NaOH, but these uses are very rare 
and serve only special purposes. In 
general, strong caustic solutions cause 
precipitation of sodium salts. These 
solids are emulsifying agents and often 
cause bad emulsions during caustic 


Some 


scrubbing. 

The difference in composition of 
spent caustic solutions depends also 
on the chemical treat- 
ment; different spent caustic liquors 
will result depending upon whether 
caustic scrubbing has been applied be- 
fore or after acid treatment or whether 
it is the only treatment given. 


sequence of 


TABLE 1 
Estimated Compositions by Weight of Some 
Types of Spent Caustic 


S.R 
Natural 
Gasoline 
and LPG 
Percent 


Thermally 
Cracked 

Gasoline 
Percent 


Catalytic 
Cracked 
Gasoline, 
Percent 


Phenolates are often referred to as 
salts of alkyl phenols (cresols, 
xylenols), or simply as cresylic acids. 
A mixture of phenols, thiophenols, 
naphthenic acids and aliphatic acids is 
often referred to as acid oil. 


Description of the Process— The 
gist of the new process is to carbonate 
the spent caustic solution with waste 
refinery flue gas only to a point where 
all free unused sodium hydroxide, 
sodium sulphide and mercaptide is 
sodium and 


converted to carbonate, 
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light neutral oils are removed with 
outgoing gases. The carbonated solu- 
tion now contains sodium carbonate 
with or without some bicarbonate and 
all the sodium salts of such phenols, 
thiophenols, naphthenic and aliphatic 
acids as were present in the original 
scrub liquor. All hydrogen sulfide, 
mercaptans, light neutral oils and 
nitrogen bases have been carried out 
with exit flue gas. The carbonated 
caustic solution is now concentrated, as 
part of the water has also evaporated. 

During the carbonation, which re- 
sults only in partial neutralization, the 
following chemical reactions take 
place: 


2 NaOH Hat = Nag@Os + 2H20 
. Nass + He Na H2S 
2RSNa + HaCOs = 2RSH 
2RUeHs ONa Hol 2RC6H.OH 
2RCeHasNa Hat 2RCeH«SH 
2Na-—Napb- 
thenates Hof 
2R COONa Hot 
. NazOOs Hat 


* NazOOs 
+ NazCOs + Naphthenic acid 
* Nas Os + 2RCOOH 

t 2NaHCOs 


= 


The above reactions are written in 
the order of priority, Reaction | takes 
place easily. All other reactions result 
in an equilibrium between the left 
and right side. Reaction 2 goes to 
completion, because the current of 
gases reduces the partial pressure of 
hydrogen sulfide. The same is true for 
reaction 3 with mercaptans of low 
molecular weight. Reactions 4 to 7 do 
not produce any oily layer nor does 
reaction & produce any precipitate of 
sodium bicarbonate under the best 
operating conditions of the process, 
unless the carbonation is carried out 
under slight pressure with an excess 
of carbon dioxide and for a much 
longer time than the partial neutraliza- 
tion. However, this long period for 
full neutralization with flue gas makes 
it necessary to have a batch process 
or a very big scrubber. 

Removal of neutral oil and nitrogen 
bases during the partial neutralization 
with flue gas may be compared to the 
air and steam blowing of the boiling 
alkaline liquor obtained from the ex- 
traction of phenols (tar acids), from 
creosote or heavy oil in the coal tar 
industry. In works of that in- 
dustry only air is blown through the 
boiling alkaline liquor, heated in fire- 
heated stills. Taking this under con- 
sideration, the present process could be 
adopted also by the coal tar industry. 

After the partial neutralization by 
carbonation, further neutralization is 
carried out by sulphuric acid which 
liberates phenols, thiophenols, ete., 
which accummulate as the top layer 
and are skimmed off for further by- 
product production. 

Chemical reactions that take place 
during sulfuric acid neutralization 
may be written in the following order: 


some 
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9. 2RSNa + H2S04 
10. 2R CaHs ONa + HadOy 
11. 2R CeHa SNa 
12. 2Na—Napt 


a25O4 + 2RSH 
2504 + 2RCeHLOH 
a2SO4 + 2RCeHaSH 


a2S04 + 2Naphthenic acids 


+ HeSO.4 a 
a2s0«y + 2RCOOH 


+ HaCO« 


thenate 
13. 2R COONa 


N 
N 
+ Had04 N 
N 
N 


An effort was made to separate these 
different reactions by careful control 
of pH, but without success. 

Neutralization with sulfurie acid 
should be carried out so that no loss 
of carbon dioxide takes place by the 
reaction of sulfuric acid on carbonate 
or bicarbonate. 

After skimming off the top layer, 
the bottom aqueous layer is then 
spray-dried, using waste hot flue gas as 
the source of heat. The resulting 
powder contains sodium carbonate and 
sulfate. 

If spent caustic liquor from 
ment of straight-run and natural gaso- 
lines and LP-gases is collected sepa- 
rately, then the liquor may be sub- 
jected directly to spray drying with 
hot waste flue gas. The resulting 
powder is composed of sodium sulfide, 


treat- 


hydroxide and carbonate. 

If small refiners do not wish to re- 
cover by-products from the skimmed 
oily layer obtained after acidifying 
with sulfuric acid, they may sell it, as 
such, to certain chemical or petro- 
chemical plants or even blend it into 
No. 5 fuel oil. 

Small refiners may even pool their 
waste caustic and one 
unit that will take care of the whole 
amount. A packaged unit to process 
about 100 barrels of caustic 
liquors per day could readily be de- 


process it in 


waste 


signed and constructed. 

Certain chemical plants have waste 
sulfuric acid and oleum that can be 
used for the sulfuric acid stage. 


Description of the Unit--Figure 
1 shows a simplified flow diagram of a 
unit for processing spent caustic 
liquors. In the tank, which 
does not require a roof, spent caustic 
solution, if too strong, may be diluted 
with water. For this purpose, refinery 
outgoing water containing free phenols 
may be used. Water from steam distil- 
lation, from steam seals on the cata- 
lytic cracking unit. and from a direct 
contact condenser washes out phenols 
from the distillates and, instead of 
being a disposal problem,’ can be used 


storage 


for waste caustic dilution. 

Diluted spent caustic is pumped to 
the top of a scrubber which may be a 
packed or bubble tray tower. Waste 
cold or hot flue gas, of a possibly high 
carbon dioxide content, is drawn 
through the scrubber by a blower and 
discharged into a high stack. The exit 
gas from the scrubber contains hy- 
drogen sulfide and mercaptans. There- 
REFINER 
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fore, if the refinery is located close to 
a residential area, the should 
enter the burning zone of a tube still. 

Taking under consideration that 
spray-drying equipment is necessary 
for the final evaporation of the sodium 
carbonate and sulfate solution, a small 
refiner may not use a scrubber, but in 
its place use the same spray-drying 
equipment for the partial neutraliza- 
tion of the spent caustic with flue gas. 
A schedule must then be worked out 
in which, say, during the first week 
only, partial neutralization takes place 
in the spray drier, while during the 
second week, spray drying is_per- 
formed, and so on alternately. 

During the partial neutralization, 
either in the scrubber or in the spray- 
drying equipment, part of the water is 
evaporated by the cold or hot flue 
gas. If the original spent caustic 
liquor is too strong, the partially neu- 
tralized and concentrated solution may 
be too concentrated and this may re- 
sult in deposition of solids and the 
plugging of packings or bubble caps 
in the scrubber or lines, orifice mixers, 
drains This is why the 
strong spent caustic should be diluted 
prior to the partial neutralization. 

The outgoing solution from the 
scrubber (or spray-drier) if hot has 
to be cooled. To the cold liquor a pro- 
portioning pump adds dilute (about 
20 percent) sulfuric acid. The mixing 
the orifice mixing 


gases 


and so on. 


is effected in 
column. 

Separation of the phenolic layer 
from the aqueous, which has a specific 
gravity above |.1 and hence is heavier 
than phenols, is carried out in a hori- 
zontal tank. 

The solution is then 
pumped to a spray-drying chamber 
where waler is completely evaporated 
by the hot flue White 
powder consisting of sodium carbonate 
and sulfate usually in the proportion 
1:1 is deposited in the cyclone. 
Through the excentric outlet on top 
of the cyclone, the outgoing gas and 


aqueous 


gas. 


waste 


water vapor Is drawn by a blower and 
discharged to a refinery stack. 

Evaporation of liquid wastes, using 
different type of equipment was pre- 
viously described by one of the 
authors.'* 

Example of Operations—In one 
example of the process, a spent caustic 
solution obtained from the 
washing of cracked gasoline, contained 
by weight about 85 percent water, 10 
percent sodium phenolates and 5 per- 
cent of free sodium hydroxide, sodium 
sulfide, sodium mercaptides, thiopheno- 
lates and naphthenates. The solution 
also contained an undertermined pro- 
portion of neutral oil, which in these 


caustic 


calculations has been ignored, The 
spent caustic solution was diluted with 
equal parts of water and was passed 
into a spray tower through a disc 
feeder rotating about 30,000 rpm. Hot 
flue gases, containing about 18 percent 
of carbon dioxide and having a tem- 
perature of about 700 I’., were intro- 
duced into the tower counter-currently 
to the sprayed liquid so that the 
minute droplets were intimately and 
rapidly mixed with the gas. The en- 
trained droplets were separated from 
the gas in a cyclone separator, 
coalesced and collected as a liquid 
layer. The temperature of the liquid 
was about 200 F. The gases, at a 
temperature of about 250-300 F., were 
withdrawn by means of a blower to a 
stack. The gas contained hydrogen sul- 
fide, vapors of neutral oil and mer- 
captans. In order to preclude a nui- 
sance due to obnoxious odors, the gases 
should be passed to a field torch and 
the organic constituents burned. The 
hydrogen sulfide could be recovered 
by appropriate means, but in general 
the concentration is too low to make 
this feasible. 

The liquid from the separator had 
a pH of 11 and did not contain any 
free caustic, mercaptans, sodium sul- 
fides or neutral oil. It consisted of 
approximately 15 percent sodium 
phenolates and 85 percent water; 
about half the water in the original 
solution was evaporated. There was a 
small undetermined proportion of 
sodium naphthenates and sodium 
thiophenolates present. Part of the 
phenols were undoubtedly neutralized, 
but at a pH of 11, they remained in 
solution. 

The transparent liquid of pH 11 
was mixed with 20 percent sulphuric 
acid to a pH of 9; and became opaque 
at this point. On standing for a few 
minutes, the released phenols formed 
an upper layer and were removed by 
decantation. It was noted that by 
cautious stepwise acidification, a rough 
separation of fractions, made up of 
various homologues of the phenols 
from other organic acids, could be 
effected, depending on the pH at a 
given time. 

During neutralization, care was 
taken that the pH was not reduced to 
a point at which substantial release of 
carbon dioxide occurred. The re- 
covered layer was composed substan- 
tially of homologues of phenol. 

The aqueous layer was passed at a 
temperature of about 70 F, to a spray 
drier similar to the apparatus used in 
the partial neutralization step and was 
mixed with sufficient flue gas, entering 
at a temperature of 500-900 F., to com- 
pletely evaporate the water. The exit 
gases and solids at a temperature of 
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about 300 F. were passed to a cyclone 
separator. A dry powder consisting 
essentially of sodium sulphate and 
sodium carbonate was recovered. 

The initial step of partial neutrali- 
zation may be carried out in a con- 
ventional countercurrent scrubber 
filled with Raschig rings. In this case, 
special precautions must be taken that 
the caustic solution is of proper dilu- 
tion in order to avoid deposition of 
solids on the packings and to prevent 
foaming. 


Sodium Carbonate and Sulfate 

The powder of sodium carbonate 
and sulfate, as mentioned before, may 
be readily used by kraft paper mills. 
The term kraft, meaning strength is 
often applied to the pulp prepared by 
the sulfate process. As is known, the 
spent black liquor from cooking the 
chips by the sulfate after 
being concentrated and mixed with 
fresh sodium sulfate goes to a smelting 
furnace (which recently is of a spray 
type). Here sodium sulfate is reduced 
by the carbon to sodium sulfide. The 
smelt is dissolved in water and after 
removal of insolubles, forms a “green 
liquor” of the following composition 
of solids :* 


process, 


NasCO), O4% 
NaSO), 5% 
NaS 31% 


Slaked lime is then added to change 
sodium carbonate into hydroxide. 
After sedimentation of calcium car- 
bonate, the resultant “white liquor” 
contains: 


NaC), 11% 
Na:SO, 6% 
NaS 22% 
NaOH 


61% 


“White liquor” is suitable for return 
to the cooking process, 

From the foregoing, it is evident 
that both sodium sulfate and sodium 
carbonate are useful for the kraft 
paper mills and are bought on the 
basis of the amount of Na,O and S. 

Some of the kraft paper mills are 
buying spent caustic liquor from re- 
fineries, but this liquor must be taken 
from caustic wash of straight run, nat- 
ural gasoline and LP-gases. If freight 
of dilute spent caustic is prohibitive, 
then the liquors have to be concen- 
trated by the refiners or evaporated to 
dryness. Both concentration and full 
evaporation is best carried out by 
spray drying equipment. The same 
will apply to the aqueous spent caus- 
tic liquors from which phenols, thio- 
yhenols, naphthenic acids, etc., have 
~ sprung by flue gas and sulfuric 
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acid as in the process described by 
the authors. 

There is always a possibility that re- 
finers would like to regenerate caustic 
soda instead of selling sodium carbo- 
nate. The recovery is carried out with 
slaked lime by removing the precipi- 
tated calcium carbonate. Sodium sul- 
fate not take any part in the 
reaction: 


does 


Ca(OH), 
CaCO, 


Na. SO, 
NaSO, 


Na.CO 
INaQOH 
The caustic solution may be con- 
centrated to remove the excess of so- 
dium sulfate and then reused for 
caustic wash. 


Phenolic Layer—-The phenolic 
layer obtained from this process con- 
tains up to & percent water. Filtering 
through a medium such as anhydrous 
calcium sulfate or calcium chloride 
does not remove all the water. It was 
found that blowing air through the 
liquid, heated to about 210 F., not 
only removes water but also improves 
the odor. The improvement in odor is 
probably due to the oxidation of thio- 
phenols and mercaptans (if any) to 
disulfides and sulfonic acids. 

The resultant liquid is called crude 
petroleum phenols or crude petroleum 
cresylic acids and has, at present, a 
value of about 60 cents per gallon. 
They are extensively used as germi- 
cides, fungicides, disinfectants and in- 
secticides.”:'® The germicidal potency 
is greater than that of phenol and 
safer to the skin. 

Crude cresylic acids are also used 
for cleaning motors, machinery and 
parts made with ferrous and non- 
ferrous metals, due to their high sol- 
vent power and neutral character. 

Crude petroleum cresylic acids may 
contain 0.7 to 5.0 percent sulfur. Even 
such high sulfur content makes them 
acceptable to the industry. Their boil- 
ing range is as follows: 
point 186 - 198 C 

199. 209 C 


222 - 258 C 


Initial boiling 
50 percent 
I nd poim*)t 


Other characteristics acceptable to 
the industry: 


Red-brown 
sp. er 1.004 - 1.035 
Water 1-3% 
Nitrogen bases (as pyridine) 0-4% 
Neutral Oils 0-5% 
Naphthenic acids max, 15% 


Color 
at 600/60 F 


In order to improve the qualities of 
petroleum cresylic acids, fractionation, 
preferably in vacuum, is necessary.!':'? 
Fractionation may be carried out by 
the coal tar industry which also pro- 
duces cresylic acids. Then they may 
be used for such commercial applica- 
tions as cresol formaldehyde resins, 
tricresyl phosphate, dyes and photo- 
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graphic chemicals. For these purposes, 
petroleum cresylic acids should have 
a boiling range of 200 to 210 C. In 
this boiling range, only meta- and 
para-cresol is obtained, while undesir- 
able ortho-cresol of boiling point 
191.1 C. should not exceed 1 percent. 
Specific gravity of these cresylic acids 
should be within the range 1.022- 
1.034. 

Other applications of distilled 
cresylic acids: synthetic adhesives, sur- 
face coatings, flotation agents, and 
special solvents, require less stringent 
specifications. 

A mixture of cresylic acid and 
phenol is used in the Duo-sol solvent 
extraction process for refining of 
asphaltic oils. 


Conclusions—Waste caustic liq- 
uors from caustic treatment of petro- 
leum products can produce valuable 
chemicals and at the same time, solve 
a difficult disposal problem. The proe- 
ess described contains three steps: 

1. Partial neutralization with 
waste flue gas. 

2. Addition of dilute sulfuric acid 
for further neutralization, after which 
the top phenolic layer is separated 
from the bottom aqueous solution. 

3. Spray-drying of the bottom aque- 
ous solution to obtain sodium sulfate 


hot 


and carbonate. 

The gain in producing valuable 
chemicals might not be too attractive 
for the refiners, but the real gain 
should be a full solution of a problem 
that is disagreeable not only to the 
refiner but to the whole community. 
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How this condenser shell 


of HERCULOY 


was welded 


Here is one of two large vapor condensers 
made by Farrar & Trefts, Inc., Buffalo, N. Y., 
for National Aniline Div., Allied Chemical & 
Dye Corp. The shells are of Herculoy, Revere’s 
silicon bronze. They were welded by a semi- 
automatic consumable-electrode gas-shielded 
method, which has decided advantages in 
speed and rate of deposition, plus minimum 
distortion. The latter was important in this 
case because of the limited clearance between 
shell and the bundle of 2150 copper tubes. 

Welding was done at 300 amperes. Feed, 
320 inches per minute, using 1/16” diameter 
Herculoy wire, AWS.E-CUSI. Welds which 
might cause troublesome distortion were 
peened. No preheating was required, and no 
clamping or jigging. Plates were beveled with 
a 60° included angle, welded from outside, 
back-chipped and welded from inside. Fre- 
quent spot X-rays were taken, plus close in- 
spection, to make sure operator was into 
sound metal. The condenser also has solid 
Herculoy flanges, 4” square. These were built 
up in three segments, welded flat, then cold 
rolled to 90” diameter, without cracking the 
welds. After machining there was no sign of 
porosity or cracking. 

Copper and copper alloys can be quickly 
and perfectly welded. The Welding Section of 
the Revere Research & Development Depart- 
ment will be glad to collaborate with you 
on welding matters. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


. > . 
Mills: Baltimore, Md.; Chicago and Clinton, I/1.; Detroit, Mich.; 
Les Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
LY. Seles Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS’ ON NBC TELEVISION, SUNDAYS 


LOWERING 25-ton bundle of copper tubes into 
welded Herculoy shell. A special steel cradie was 
devised to handle the bundle. Clearance between 
bundle and shell, %”. in all over 75,000 pounds of 
copper and copper alloys were used in each condenser. 
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Many processes are available to the refiner who is 
projecting a refinery from a given crude. The selec- 
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to meet required product specifications. 
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(sult Ohl yoration’s petrochemical 


activiti In this capacity he has been 
vith Gult's 
ciated with him in the 


William Litehheld 


intendent im charge of the project 


ethylene 
proj 
Super 


primaril concerned 
project. Ass 
ect have been 
since 
Gulf formed a petrochemical department 
in 1951, and Herschel Vaughan, who is 
now im charwe otf refinery technical serv 
ice work at Gulf’s Port Arthur, Texas 
rehenry 

graduated from Rensse 
1936. Dur 


Cornell wa 

Polytechnic Institute in 

e next tive \ ! ¢ was first vitl 

ircd Ohl ¢ (New Jersey) 

Development 

Gauli's Engemeerings 

truction department in’ Pitts 
1941. Prior to his presen 


tember 


then Stanad 
(ompany hk 
ind ¢ ! 
burgh im 


piaeia 


sivnment he Was i 

executive ley irtiment 
litchheld ha 

Arthur 


trom 


been with Gult's 
wraduated 


\fter his 


transterred t 


since beims 


1933 


reftinery 
Rice Institute in 
first \ ! he Was 
(sult ‘ ~ bngwineering 
returning to Port 
tant 


department 
Arthur 


rintendent ! 


it Vittsburel 
1945 as 


1" f till (Cracking) depart 


supe 


iu t ib ry 
ort Arthur 


is been ens awed 


refinery 
in vari 
ervice 


refinery technical 


W.H. Litchfield 


H. M. Vaughan M. E. Chiddix 


Feinman Known as 
Designer and Singer 


George J. Feinman, “Graphic St: 
Solve Base Plate Design,” page 149 
As a project engineer lames P 
()’ Donnell, York and 
Beaumont, Feimman 
design ot 
structures wu 


witl 
I neinecrs New 
lexas, Lreorue | 
supervised 


tures and sul 


has designed and 
major stru 
the U » 
number of I ‘ ( 
panies. Betore ining James P. O’Don 
nell in 1948, he v structural de 
signer at Foster Wheeler Corporation 
and before that with Babcock & Wilcox 
Company He holds the degree B 
cum laude from the College of the 
of New York. Although he has done 
considerable design work and distrib 
uted private papers within his organiza 
tion, this is his first published article 
Around James P. ©'Donnell, Feu 
man is known not only for his 
work but also for his voice. A we 


drummer in his college days, 


untries tor a 


XIsting nl com 


and im oOo ce 
large 


Vas a 


design 
calist 
and he’s 
! 
usually 
affairs 


with his 


on hand to entertam at company 
Most 


wite 


of his spare time he spends 


and 
voting what's left t 


ad collection 


six-year-old son, de 


photography and 


Hendel Traveled Far to 
Write Article With Day 


Frank J. Hendel and Henry C. Day, 
“Treating Spent Refining Caustic,” 
pane 165 

Poland, Frank 

experience 


Born and educated in 


endel gamed his early 


I 


vlay rie 


refineries and chemical plants 
cess le siun and researc | 
Abbott Corporation 
Wigton-Abbott, 


degree in chemi 


is pr 
at Wigton 
Between Poland and 
this holder of a Ph.D 
cal enuinecring has amassed experiences 
accouterments of an 
During World 
operated Iraq Petroleum 
100,000-barrel-a-day plant at 
and also got imto_ the 
taking of Monte Cassino 
where his counter mortar umit 
Franciszek him. Fol 
ving the war he was. successively 
wit UNNRA in Rome, rehabilitating 
Italian chemical industry, Foster 
Wheel { poratio ndon and 
Angel \merican | ! ) at Faw. 
le England 
He worked in 
Sao Paul Brazil, in 1949 
writing, at the time, a 
technical articles on petroleum refining 
Afterwards he moved to 


Wigton-Abbott 


time he prepares ab- 


winect 


which have all the 
ulventure = travelogue 
War II he 
Company’ 


Kirkuk, Iraq, 


fighting at the 
"W Italy 


was named itter 


research at 
and 1950, 


series ot 


shale oil 
Same 
rtuguesc 


[ S. and 


his spare 


PETROLEUM 


C. E. Stevens 


F. J. Hendel W. B. Summer 


stracts from ten different 
languages and enjoys hobbies of tennis, 


ot articles 
swimming, skiing and chess 

Henry ¢ Day is chief engineer of 
Wigton-Abbott’s Industrial and Chemi 
cal division at Newark, N. J. He holds 
an M.E. degree from Cornell University 
and 1s eight 
protess onal enyineer His experience 
prior to joining Wigton-Abbott in 1944 
was with Harbison-Walker Refractories 
Company and its subsidiary, Northwest 
Magnesite Company His work for 
included engineering 
operation and main- 
golf, fishing 


registered im states as a 


these compan 

and plant 

tenance. His h 
ootu 


design 


bbies are 


Chiddix and Stevens Got 


Subject Data Together 
M. E. Chiddix and C. E. Stevens, 


‘Surfactants from Petrochemicals,” 
Pane 157 
after receiving a Ph.D. degree 
University of Missouri in 1942, 

Stevens went to work for 
General Aniline & Film Corporation 
In the succeeding years there he was 
concerned with synthesis of surfactants, 
surfactants and explora 
tory synthesis in surfactants and field 
work with new surfactant types. Since 
1950 he has been manager of the Tech- 
nical department of General Dyestuff 
Corporation’s Anatara Chemicals divi- 
sion, engaged in new product develop- 
ment, including not only surfactants but 
also other chemicals 

Early 
& Film, 


company’s 


Soon 
from the 
Chapin | 


application of 


Aniline 
to the 


at General 
assigned 


in his career 
stevens 
Central Research Labora 
ry, remaining there until 1948. Max 
Chiddix jomed that same research 
oratory in October, 1943, and has re 
there specializing in the 
surfactants, textile chemicals, 
agents and germicides. He is 
research fellow in General 
Film's lab He received a 
from the University of 


Was 


mained 

fields of 
chelating 
presently 
Aniline & 
Ph.D. degree 
Illinois in 1943 

Both men include golf, bridge 
workshoy their spare 


since, 


and a 
time 


HOt amonep 


activities 


Summer Had Quick Look 
At Industry Before War 


W. B. Summer, “Octagonal Founda 
tions for Stacks and Towers,’ 
page 141 

Ata 

which 
were 


time in 1941] 
would erupt 
mounting, W 


See AUTHORS, Page 232 


when pressures 
as Pearl Harbor 
B. Summer was 
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You Can Measure this Valve's Quality 


on Hot Oi! Service 


eo \) 
for instance (77 


THE INSTALLATION 


In a leading lube oil plant on the Gulf Coast, using 
Crane Steel Valves on hot oil extraction lines from 
tower in Duo-Sol unit. Working pressure 100 psi at 
850 degrees F. 


THE CASE HISTORY 


Valves formerly used here were identical in design and 
appearance with their Crane replacements. But the 
similarity ended there. For they gave continual trouble 
in this round-the-clock process. Sticking discs made 
them extremely difficult to operate. They failed to hold 
tight on closure. Their replacement became mandatory 
for efficient operation. 

It’s been a different story since Crane 47X steel 
gates were installed almost 2 years ago. No more stick- 
ing of discs ... no leakage anywhere ... and with only 
routine maintenance, 


VALVE SERVICE 


SUITABILITY: 


RATINGS 


(pullnt be bell 





FEATURES: 


Cycle. Vim 





MAINTENANCE COST: 


(Kouline pence 


et a 





SERVICE LIFE: 


Tor ifjecioncy loa 





OPERATING RESULTS: 


uae , heperdableCpls€ 





AVAILABILITY: 
My 











THE VALVE 


Work horse of the petroleum in- 
dustry—Crane 150-pound steel 
gates—with exceptional perform- 
ance assured by Crane quality 
design... Crane metallurgy... 
and the high adaptability of Crane 
Exelloy trim for oil and oil vapor 
services. Sizes 2 to 24in. ; screwed, 
flanged, welding ends. See your 
Crane Catalog or Crane Repre- 
sentative. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 


Branches and Wholesalers Serving All Industrial Areas 


A 
A 


THRIFTY 


BUYER 





HEATING 
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PLUMBING - 


For more data on advertised products, use Readers’ Service Cards, last page 


VALVES - FITTINGS + PIPE - 


1954—PetrroLeuM REFINER 


July, 

















——— Sy — 


Tht = ality . 
“ns tae b Nese? 


s, last page VerTrRoLEUM REFINER—1l ol. 33 





PHELPS DODGE OFFERS 
COMPLETE HEAT EXCHANGER 
TUBE SERVICE 


For the oil, gas & petrochemical industries 


| ON-THE-SPOT ANALYSIS 
by qualified engineers 


Corrosion? ... What caused it? How 
to correct it? Phelps Dodge engineers 


CONTROLLED QUALITY answer these ieportant questions. 


through every step of manufacture 


IMMEDIATE DELIVERY 


to all refining areas 
Right —to the Exact Specifications! 
Spectroscopic analysis assures highest 


Mills in Los Angeles, Cal., and Bayway, N. J.; quality finished products in all alloys, 


warehouses strategically located 
in Houston, Texas, Tulsa, Okla., Los Angeles, Cal., 
Chicago, Ill., and Bayway, N. J. 


Widest Selection of Tube Types Including Bi-metals 


Plain and Inhibited Admiralty 
Aluminum Brass— Red Brass— Aluminum Bronze 
Cupro-Nickels 90-10; 80-20; 70-30 No Time Lag Here! Tubes are hustled 
off to meet shipment dates, reduce “‘off- 
stream” periods. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


40 WALL STREET, NEW YORK 5, N. Y. 
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Cu 99.68% 





Fe 1.25% Mn 0.40% 


Which combination is best for your tube problem? 


(); the decision you make de pe nds 
the rate of return on your invest 
ment. And it's ipt to be a big invest 
ment 
Each of 
exchanger tube 
tificalls developed to 
metallurgical properties to meet spe 


ind he at 


illovs has been scien 


conde mse 


these 


have specifi 


cili oper iting conditions 


lo supplement extensive metallur 


ui il researc h und progr ums of labora 
echnical De 


that 
histories of 


tory and field tests, ow 


files reco l 


life 


maimtains 


P irtment 
the 


over many years 


For more data on advertised products 


tubes ina w ick range of copper all Vs 
kinds of actual service 


with the 


under many 


information of 
thes 


Combined 
metallurgical science records of 
actual performance provide th 
est possible basis for selecting the tube 
illoy that will best meet the conditions 
must 


sound 


under which your equipment 


oper ite 


This experience IS freely available 


to vou. Draw upon it In connection 


with vour heat exchange 
denser tube pl blems Simply write to 


our Technical Department Mean- 


and con- 


use Readers’ Service Cards, last pags 





while, send for your free copy of Pub- 
B-2, “Anaconda Tubes and 
Plates for Condensers and Heat Ex- 
changers.” The American Brass Com- 
pany, Waterbury 20, Conn. In Canada 
Anaconda American Brass Ltd., Neu 
Toronto, Ont. 


ANACONDA 


Heat Exchanger Tubes 


927°; Arsenical Admiralty-439 
w 02 and other coppe 


tl 


’ 
heation 
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Figure 1. Simplified diagram of the control system. 


Flow Control of Viscous Oils 


Controlling small flow rates is difficult enough; 
but when the fluid is high viscosity oil the problem really 


becomes knotty. Here is one way of doing this job. 


This is a method of controlling small type of control can be realized without 
flow rates of heavy oils that is inde the purchase of new instruments and 
pendent of temperature variations of the with only slight odification of the 
oil and does away with the necessity 
calculating an orifice coefficient 
scribed as it would be adapted to a pilot 
plant operation, it involves a departure 
from the conventional flow control 
setup, but requires little additional equip 
ment over that normally used 


The Problem: A heavy oil is being run in 
a pilot unit. It is desired to pump this 
il at /ow constant rates using a small 
steam-driven pump which is taking su 
tion from a chars tank The tank has 
sufficient capacity for one run, but the 
total charge 1 that the level nu 
the tank dr ps ; appreciable amount 
during the run 


Conventional Control: Normally you would 
install an orifice piate in the line and 
connect it with a differential pressure 
transmitter and a recording receiver 
controller. The controller would, im turn 
a diay control valve in the 

™m supply line to the charge pump 

} 


perate a laphragm 


nis syste weve! is subject t ce 
siderable error because of variati 
differentail pre ure across the 

, +] 


receiver-controller. The first step is t 
move the differential pressure transmit 
ter from the orifice plate and imstall it 
on the charge tank so that it measure 
changes in the hydrostatic head im the 
tank as the level drops (see Figure 1) 
In the second step, the circular chart 1s 
removed from the receiver-controller 
and im its place a sheet-metal cam ts in 
stalled lhis cam ts turned at constant 
speed by the chart drive motor and 
moves the control index at a predetet 
mined linear rate of speed, The receiver 
controller and cam are shown in Fis 
ure 

Several different cams may be re 
quired for the various charge rates. The 
recording pen is removed and a pointer 
is installed in its place so that the rela 
tive positions of index and variable can 
be observed, The poimter will follow the 
index quite closely after the controller 
is properly tuned. The transmitter ai 
can also be teed into a recording re 
ceiver to obtain curves which can then 
be compared wtth those of the cam 
True weight-rate-of-flow control is. the 
result 


This idea was presented at the “Sym 
posium of Instrumentation for the Pro« 
ess Industries,” College Station, Texa 
January 29, 1954 by Robert L. Patton 
of Gulf Oil Corporation at Port Arthur, 
Texas 


Paper Disc in Union 
Makes Safety Valve 


Here is a safety valve which can be 
used in testing light gage metal tanks 
It is made from a simple ground joint 
union with a piece of paper inserted be 
tween the two halves of the union, When 


True Weight-Rate-of-Flow Control: | hiis Figure 2. A close-up of the cam installed on the control system 
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pressure builds up the paper bursts, 
venting the gas or air to the outside 

Depending upon the thickness of the 
paper, the device will rupture at almost 
any predetermined point. One thickness 
of standard weight typewriter paper 
will usually rupture at about 67 pounds 
per square inch, By using thicker paper 
more pressure can be applied to the in 
side of the tank before rupture 


You're looking at an 85 foot column destined to handle a key distillation step 





in an important processing plant. Our engineers helped in the design and all 


of the fabrication was done in our own shop. 


This is the kind of work we are doing for companies who need special process 
equipment. We are in position to help in the design as we did for this long 
column, bringing to the problems involved many years of experience in design 
and a good understanding of processing steps. Or, if only fabrication is 
desired, we call attention to our modern, well- 

equipped shop and skilled workmen, 

long experienced in handiing copper, 

stainless steel, aluminum, carbon, 

silver, nickel, inconel, brass, bronze 

and all other commercially used 


; , metals. 
Process Equipment 
of Our Design 
to Solve YourProblem 


Can we be of help in any way: de- 
sign and manufacture or just 
manufacture to your own design? 


Attractive File Keeps 
Charts Available for Use 


BADGER MANUFACTURING COMPANY resiscs se srinate in estective silins 


230 BENT STREET, CAMBRIDGE 41, MASS. « 60 EAST 42nd STREET, NEW YORK 17, N.Y. | a ee ~~ henge pa —— 


in the photograph im an ast 
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ELECTRUNITE HEAT EXCHANGER TUBES 


Here are some of the many places at Deep Rock’s 
Cushing, Oklahoma refinery where you'll find 
Republic ELECTRUNITE Heat Exchanger Tubes. 
You'll find ELECTRUNITE Tubing on the job in 
many other well-known refineries. In fact, petro- 
leum processors have been using it for the past 
twenty years. 

One of the big reasons is ELECTRUNITE quality. 
And because Republic has complete control from 
ore to finished tubing, users get extra advantages 
in the form of tube service life. 
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You can have ELECTRUNITE Pressure Tubes in 
both carbon and stainless steel analyses. Carbon 
tubes are furnished fully normalized. Stainless 
Steel tubing is fully solution-annealed. And whether 
you're planning new installations, or re-tubing, it 
will pay you to investigate both types. Write for 
Booklet CEC-54, It’s free. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 
220 East 13ist Street, Cleveland 8, Ohio 
GENERAL OFFICES + CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


[REPUBLIC | 


ELECTRUNITE 
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For all Piping 


systems handling... 
WATER 


OL 

GAS 
ACIDS 
ALKALIES 


and other 
fluids 





WILLIAMS-HAGER 
FLANGED 


CHECK VALVES 


Send coupon today for your 
copy of Bulletin 654! This 
bulletin gives complete de- 
tails on these dependable 
Williams-Hager check 
valves and how they elimi- 
nate water hammer and 
other costly and annoying 
noises in all types of piping 
systems. Available in sizes 
for every service.- Renew- 
able working parts. Write 
today 

ome ome 


! 


on 


CO... ING 


Please send me a copy of Bulletin 654 
Williams-Hager Flanged Silent Check Valves. 


3013 Pennsylvania Avenue 
ADDRESS 


THE WILLIAMS GAUGE 


WILLIAMS GAUGE CO., INC. 


Pittsburgh 33, Pa 


THE 


3013 Pennsylvania Ave 


lexas plant, the file provides 
an excellent answer to the problems ot 
having the right chart in the right place 


gasoline 


at the right time. Each chart slot is pro- 
vided with an indentification tab to in- 
sure proper cataloging 


Shop-Built Forge Does Excellent Job 


The shop-built forge shown in the 
photog fills the bill its owner 
Notice the tangential sweep of the hood 
to the fe his ensures optimum dis 
tribution and stack 
Che and 


hove able 


raph tor 
re 
air and 
hired 
adjusting for the 
Note, the 


44-inch cast tron 


flow of 


gases forge 18 gas has 
bricks for 
hand 


shields made of 


| 
also, 


particular ib at 


- lare 


There is an additional spark shield, 
shown in the photograph in the up posi 
lowered for even 
the blacksmith 


highly successful 


can be 
for 


which 
protection 


tion, 
greater 
This 


in meeting the basi 


forge has been 


requirements of pro- 


viding a concentrated source of heat as 


well as an adequate and thorough re- 


moval of exhaust gases and sparks 














Dolly Assists in Handling Heavy Loads 


\ rubber-tired dolly whicl cal he 
crap pipe 
tires an 
handle loads 
vated to winch trucks 
This is a great aid to 
as well station construction 

Basically the dolly is simply a 
lever mounted on rubber-tired 
At one end of the “lever” is a hox« 
which loads can be attached. At 


made trom and an old aut 
itl bile axl | wheels will en 
able one man t which 


were ftormerly del 


ete 
torces 
long 
wheels 


as 


the 


How to Do It... 


For more data on advertised products, use Readers’ Service Cards, last page 


maintenance 


*k, to 


end is the maintenance or con 

man. This “lever” 
10- to 20-foot length of 2- or 3-inch pipe 
It is attached to the automobile 
with 2-inch pipe as shown in the draw 
ing. Note that whicl 
supports the attache 
to it with reinforcing 
the top 

The hook 
made or l-inch of 
bolted through the 
through the pipe, it 
a reimtorcing 


other 


struction is simply 


the cross 
pipe, 1s 
plate 


ptr ce 
leve rane 
steel ove 


in the end of the “lever” j 
heavier 

pipe Where it 
is advisable to ade 
sleeve made of the nex 
Phis will keep the bol 


of the end 


oe 


larwest pipe size 


from tearing ut 
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Still ‘tops’ 
in Catalyst Recovery 


For both fluid and thermofor catalytic cracking Buell 
high-efficiency cyclones continue to function successfully 
in separating catalyst materials from the vapor stream. 
All major oil refineries are included in Bueli’s customer 
list. For complete information on all types of dust collec- 
tion and recovery write: Buell Engineering Company, 
Dept. 21-G, 70 Pine Street, New York 5, N. Y. 


MECHANICAL 


Multi-staee Buell Collector 
for catalyst recovery engi- 
neered to eliminate the need 
for supplementary college 
tion equipment 


20 Years of Engineered Efficiency in 


_— CATALYST RECOVERY 


ELECTRICAL 
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QUALITY FITTINGS 


@ W. C. NORRIS SWAGED NIPPLES AND BULL PLUGS are forged to exact size 
from seamless pipe before threading. They are available in standard, extra heavy 
and double extra heavy weights. 


@ W. C. NORRIS SWAGED NIPPLES AND BULL PLUGS ore Norrisized® for 
rust and corrosion prevention, threads are colored for instant identification, 
packed in cartons to insure perfect delivery. 
@ W. C. NORRIS FORGED STEEL SEAMLESS WELDING RE- 
DUCERS AND FORGED STEEL WELDING CAPS are 
precision made to the finest standard 
of quality. 














W.C.NORRIS, MANUFACTURER, INC. 


TULSA, OKLAHOMA 
BRANCHES. 
WEST COAST DISTRIBUTORS HOUSTON. KILGORE. ODESSA, TEXAS 
REPUBLIC SUPPLY COMPANY OF CALIFORNIA Since 1882 SALEM, ILLINOIS: CASPER. WYOMING 
Los Angeles EXPORT: 30 ROCKEFELLER PLAZA. NEW YORK CITY 





Who's Building 





Canadian Boom 
Continued from Page 105 


of its Montreal East refinery lo be 
completed early next year, this project 
will increase the capacity of the refinery 
by 25 percent to 60,000 barrels a day, 
a figure making it the second largest re 
finery in Canada. For next year Imperial 
has scheduled a $25 to $30 million re 
building program for its Imperoyal re 
finery near Halifax. When completed in 
1956, the rebuilt refinery is to 
capacity of 41,025 barrels a day 


have a 


It’s been the same story with other 


companies; build and build 


@ Shell Oil Company of Canada, Ltd., 
in 1953 almost doubled the capacity of 
its Shellburn refinery, near Vancouver, 
to 15,000 barrels a day 


@ Hi-Way Refineries, Ltd., in 1953 
boosted the thruput of its Saskatoon, 
Sask., refinery from 4000 to 6500 barrels 
a day 

@ Sun Oil Company set the pace for 
expansions this year with completion of 
its 15,000-barrel-a-day refinery at Sarnia, 
which about $10 million 


@ Royalite Oil Company early this 
year began operations of its 5000-barrel 
a-day Kamloops, B. C., refinery 


e British American Oil Company re 
cently wound up construction of refinery 
additions and a fluid catalytic cracking 
unit at its Clarkson, Ont., refinery, which 
give it a new capacity of 11,600 barrels 
a day 


@ Consumers Co-Operative Refineries 
recently completed a modernization and 
expansion program at its Regina, Sask., 
refinery costing approximately $13.5 
million. The project left the refinery 
with a thruput of 11,000 barrels a day 


@ Standard Oil Company of British 
Columbia is presently replacing its Stan 
ovan refinery at Burnaby, B. C., with a 
new 11,000-barrel-a-day installation 


cost 
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Britain’s Newest Refinery Dedicated— 


A general view of Vacuum Oil Company's newly dedicated Coryton, England, refinery shows the 
water treating plant in the foreground and the four units which process lubricating oil stocks in 


the background. 


Built by Vacuum Oil, which is owned jointly by American and British interests, Socony-Vacuum 
Oil Company, Inc., and Powerll Duffryn, Ltd., the refinery has rated capacity of 17,700 barrels 
of crude oil a day. The lubricating oil units were designed to permit production of lubricants at 


a rate of nearly 2000 barrels a day. 


@ McColl-Frontenac Oil Company has 
scheduled a $4 million expansion at its 
Edmonton, Alta., refinery to increase 
capacity to 11,000 barrels a day 

@ Canadian Petrofina, Ltd., has begun 
preparations to build a $20 million 20,000 
barrel-a-day refinery at Montreal East 
It is expected to be completed late in 
1955 

The way Canadian companies have 
been building and are planning to con 
tinue to build, the last word in the one 
of the greatest chapters in Canadian oil 
development history may take a little 
long in the writing 


American Cyanamid Opens 
New Petrochemical Plant 


Cyanamid ( 
dedicated its new Fortier 
New Orleans, La. The 
American Cyanamid for the 
into production of industrial 
from natural gas. Among these prod 
ucts will be acrylonitrile, a chemical 
finding wide use in synthetic fibers, syn 
thetic rubber and other products 

Construction of the Fortier plant was 
begun in the early summer of 1952. Pro 
duction units currently in operation in 
clude sulfuric acid, oxygen and ammo 
nium sulfate. The acetylene, hydrocy 
ani ammonia and acrylonitrile 
units are expected to go on 
shortly. Chemical Construction 
ration, a unit of American Cyanamid, 
designed and built the plant 


unpany has 

plant near 
plant brings 
first time 
chemicals 


American 


acid, 
stream 
Corpo 


Mississippi River Fuel 
Awards Contract to Fluor 


Phe Fluor Corporation, L.td., has been 
awarded the prime contract to construct 
a $15 million ammonia plant for Missis 
sippt River Fue] Corporation on a 4700 





2 
Gulf Starts Up Iso-Octyl Alcohol Plant 


Iso-octy! alcohol is now being produced at 
this new Port Arthur, Texas, plant of Gulf Oil 
Corporation. With a capacity of 9 million 
pounds a year of iso-octyl alcohol, it marks 
the company's initial move into the general 
organic chemical market. The plant can be 
adapted to produce other alcohols 


183 





Fireproofing 
Cement... 


P= 

Ly 

er 
Never elie, re Eagle-Picher’s Fireproofing Cement 


provides the lightest, easiest-to-apply 


| fireproofi ng system fireproofing system you can get. 


Light weight means simpler, less 
costly construction. On average 


jobs, there is no need for heavy 
SO LIGHT reinforcing. For tall steel structures, 
this weight saving may even permit 

iN ST TTalcyine use of smaller steel columns. 
Easy application saves time, money. 
; You simply trowel on Eagle-Picher 
< WT 0) EASY Fireproofing Cement after surfaces 
e ee have been prepared by installation 
, of metal lath or mesh. Takes only 


TO APPLY 24 hours to set HARD. 


Highly effective, Eagle-Picher Fire- 
proofing Cement serves in temper- 
atures up to 2000 F. Underwriters’ 
Laboratories give it a rating of C-3 
(three hours) when applied to metal 
lath as a coating 1%, inches thick. 





RESISTS CORROSION. Patented rust inhibitors are incorporated in 
Eagle-Picher Fireproofing Cement, thus affording valuable plus protection against 
rust and corrosion where the material contacts structural members. 





EAGLE 
THE EAGLE-PICHER COMPANY 


' — General Offices: Cincinnati (1), Ohio 
Since 1843 
+ For greater efficiency, protection and economy, specify these Eagle-Picher products: 

Insulating Felts * Insulating Block * Blankets ¢ Loose Wool « Mineral Wool Pipe Covering « Stalastic 
Stamastic « Insulseal « Finishing Cements « Insulating Cements ¢ Swetchek ¢ Insul-Stic « Fireproofing Cement 


H R Member of Industrial Mineral Fiber Institute 
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City, Mo., 35 
Construction 
immediately 
essed the belief 


fertilizer 


acre site near Crystal 


miles south of St. Louis 


t ti project is to begin 
Phe company exp! 
that it will be supplying the 


industry and certain industrial accounts 


wit anhydrot ammonia, ammonium 
nitrate and ammonium 

early 1956. The plant will produce ini 
about 140,000 tons a year of these 


basic nitrogen pr 


solutions by 


tially 


three mlucts 


Columbia River Chemicals 
Plans New Chemical Plant 
I" Cory 


e Fluor rporation, 


led ntt tt design 


| td., has been 
iwardce a ¢ and con 
struct a $12 million chemical and fer 
tilizer plant in the Pacific Northwest for 
( lumbia River Chemicals, Inc. The 
plant will be located on a 50-acre site 
13 miles from Pasco, Wash., on the Co 
lumbia River—28 miles from 


Walla 


First major project of its kind in the | 


Northwest, the plant will produce 160 
tons per day of anhydrous ammonia, 
110 tons per day of urea, and 140 tons 
per day of ammonium sulfate. Of this 
amount, 50 tons a day of anhydrous am- 
monia and 15 tons a day of urea will be 
for industrial with the balance 
for agricultural purposes, The 
will be natural 
time as 


use, 
going 
plant designed to use 
gas aS a raw material at such 
it is available in the area 

The urea plant will be the first in the 
area and will produce both fertilizer and 
industrial grades. The ammonium sul- 
fate plant will produce sulfate for fer 
tilizer application 

Process design has been under way in 
the Fluor engineering offices in Los An 
geles for the past three months. Field 
work will commence this fall, and con 
struction 1s expected to be completed 
and the plant in production during the 
latter part of 1955 


Canadian Petrofina Gets 
Started on Refinery Units 


Che Lummus Company Canada, Ltd., 
Montreal, has begun construction of two 
units for the new Canadian Petrofina, 
Ltd.. refinery at Point Aux ‘Trembles, 
ten miles north of Montreal 
units is scheduled 
for September, 1955. Number one is a 
10,000-barrel-a-day Houdriflow catalytic 
cracking unit with fractionation section 
and vapor recovery unit. Number two 
is a 3000-barrel-a-day hydrodesulfuriza- 


tion unit 


Completion of the 


Mid-West Refineries 
Completes Alma Expansion 


program which more 


thruput capacity of its 


An expansion 
than doubled the 
Alma, Mich refinery has 
pleted by Mid-West Refineries, Ine 

An addition to the refinery’s cracking 
unit stepped up the total thermal crack 
2000 to 3600 barrels 
production of the plattorm 
ing unit was increased from 1500 to ap 
proximnatel 2500 barrels a day Total 

| refinery 


laily crude 


been com 


ing capacity trom 
| 


a day, while 


capacity 1 the 
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For tubes of wide tolerance — the 
Long-Surface Swing Frame head. 


For tough, uneven coke — the Type 


H-2 head. 








FOR CONDENSERS AND HEAT EXCHANGERS 


Direct-drive air-driven cleaner using 
shaft and drill heads, the motor sup 
ported outside the tube by overhead 
pipe. Motor has trigger control. Also 
available with electric motor 











The famous Lagonda 1100 Series 
refinery motor, with Type UO cutter 
head. A widely used combination. 


Cases are constantly occurring 
where a slow-moving clean-out has 
hit it up to a fast gallop when a 
Lagonda cleaner got going. Very 
often it is a matter of cutter head 
selection — but there’s more to it 
than that. There's the irresistible 
power of the Lagonda 1100 Series 
refinery motor, armed with a 
Lagonda cutter head that has the 
stamina to turn that power into 
smashed and routed coke. It takes 
stamina, too, for the motor has 
thrust bearings both ways and 
unique front end lubrication to 
deliver all the torque the pressure 
can supply. Takes a Lagonda cut- 
ter head to handle all that power. 
When high-priced minutes are in- 
volved, try Lagonda. Get in touch 
with your near-by Lagonda man, 


or write Elliott Company, Lagonda 
Division, Springfield, Ohio. 


ELLIOTT Company 
fo 


STEAM [UPB INES © MOTORS © GENERATORS + OL ALRATING HEATERS © £/EC TORS © CONDENSERS © CENTRIFUGAL COMPRESSORS + 1URBOC MARGE RS © TUBE Ci AmERS © STRametes 
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BaW “CO” BOILER 


AT SINCLAIR’S HOUSTON REFINERY 


The new B&W CO Boiler stands to the 
right of the cracking unit. 


You are looking at the picture of a well-planned and 
well-constructed defense against the ever-present prob- 
lem of refineries’ rising production cost. Today's cata- 
lytic cracking units are efficient as far as the processing 
of petroleum is concerned, but Sinclair engineers were 
bothered by the fact that large amounts of potential heat 
were being lost in the form of combustible carbon 
monoxide from catalytic regenerators. By proper engi- 


neering, with the burning of supplementary fuel, the 


1S For more data on advertised products, use Readers’ Service Cards, last page 


CO gas can be burned and used to generate steam, there- 
by reducing fuel costs. 

After proving the basic soundness of the idea in a pilot 
plant, Sinclair, with C. F. Braun and Company as the 
prime contractor for the Fluid Catalytic Cracking Unit, 
chose Babcock & Wilcox to collaborate with Sinclair 
engineers on the design, with B&W as manufacturer of 
the CO boiler. The “saving” part of this unit is the 
B&W CO Boiler, that burns as fuel the combustible CO 
and entrained hydrocarbons that are usually expelled 
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ON STREAM 





from the regenerator as a waste gas. The new B&W 
CO Boiler does a double job—generates steam to run the 
entire fluid unit and its auxiliaries while having an appre- 
ciable excess capacity available for general refinery use. 


The CO boiler recovers not only sensible heat but also 
the combustible heat in this waste catalytic gas while 
the Catalytic Cracking Unit is on stream. The CO boiler 
is operated as a conventional boiler—fired with oil or 
gas—when the cracking unit is shut down. Thus the 
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BABCOCK SF 
£WILCOX 


CO boiler can be operated completely independent of 
the cracking unit. 

Thanks to cooperation between Sinclair and B&W, the 
development of the CO Boiler represents a major ad- 
vance in fuel economy, turning what used to be a 
tremendous amount of waste heat into a tremendous 
amount of usable power. Let us discuss with you the 
working advantages of the B&W CO Boiler and give 
you additional details. The Babcock & Wilcox Company, 
161 East 42nd Street, New York 17, N. Y. G-640 
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“Holding Power” ts an interest- 
ing new industrial film which tells 
the complete story of fasteners 
It Prone was common, everyday 
fastener items, such as bolts, nuts, 
rivets, track bolts and spikes, and 
shows how important they are to 
our modern way of life. The film 
also includes roof bolts, high- 
strength bolts, oil-well sucker 
rods, and a wide range of ingen 
iously designed special bolts 

“Holding Power” ts in color, 
with sound. It is on 16 mm film, 
and runs about 25 minutes 


The film is intended not only 


for those closely associated with 
the fastener field, but also for 
general-type audiences. There ts 
no charge for this educational 
picture, except for return post 
age. If you would like to use a 
print, write fully to Room 1035, 
Publications Department, Beth- 
lehem Steel Company, Bethle- 
hem, Pa., preferably well in 
advance of your showing date 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 

On the Pacific Coast Bethlehem products are 

sold by Bethlehem Pacific Coast Steel Corpo 

raunon. Export Distributor: Bethichem Steel 
Export Corporation 


gETHLEHEWy 
STEEL 


; 
; 


BETHLEHEM STEEL 
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was raised from 4200 barrels to 10,000 | 


barrels 


Construction Capsules .. . 


Crown Central Petroleum Corporation 
has begun construction on a 5000-barrel 
a-day Houdriformer at its Houston re 
finery. The new unit is to be completed 
about October 1. Blaw-Knox Company 
has the contract for construction of the 
catalytic reformer 


Chicago Corporation will spend $4 mil 
lion in an improvement program at the 
Champlin Refining Company properties 
at Enid, Okla. Chicago Corporation re 
cently purchased the refinery and its 
subsidiary, Peppers Refining Company, 
Oklahoma City, for about $55 million 


Air Reduction Company, Inc., will con 


struct a vinyl acetate monomer plant at 


Calvert City, Ky. which will have a | 


capacity of 30 million pounds a year 


Anderson-Prichard Oil Corporation has 
placed on stream a _ 1000-barrel-a-day 
catformer at its Cyril, Okla., refinery 
Blaw-Knox Company was contractor for 
the unit which will be used to up-grade 
certain straight-run fractions into high 
octane gasoline stocks. It is licensed by 
Ihe Atlantic Refining Company 


Shell Oil Company is scheduled to start 
up a new 4500-barrel-a-day platformer 
at its Martinez, Calif., refinery this 
month. The new unit is the fifth placed 
in operation by Shell 


Shell Chemical Corporation has begun 
production of para-tertiary-butylbenzoic 
acid at its new Martinez, Calif., plant 


Wainwright Producers and Refiners, 
Ltd., has awarded a contract for expan 
sion of its Wainwright, Alta., refinery to 
the Canadian subsidiary of The Fluor 
Corporation, Ltd. A new crude distilla 
tion unit, a visbreaker, blending plant 
and other equipment will raise the ca 
pacity of the refinery from 800 to 3800 
barrels a day 

Shell Oil Company of Canada lias offi 
cially opened its expanded facilities at 
its Shellburn refinery in North Burnaby, 
near Vancouver. The expansion gives 
the refinery a daily capacity ot 15,000 
barrels 


Sherritt-Gordon Mines, Ltd., will dou 
ble the capacity of its 75-ton-a-day syn 
thetic anhydrous ammonia plant at Fort 
Saskatchewan, Alta., Canada. Operation 


ot the plant is based on natural gas 


Consolidated Mining & Smelting Com- 
pany of Canada, Ltd., is reportedly con 
sidering construction of Canada’s first 
synthetic urea plant at Calgary, Alta 
The contemplated project would be in 
tegrated into the company’s Calgary 
nitrogen operation, which converts 10 
Mmef of natural gas a day to 250 tons 
f synthetic anhydrous ammonia. The 
company ts also considering increasing 
the ammonia capacity of the Calgary 
plant to 390 tons a day, The new urea 
unit will likely be built next to the Cal 
gary plant 


Empresa Colombiana de Petroleos (Eco- 
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The Leaders... 
know and ue PEABODY 


DIRECT FIRED 
AIR HEATERS 








SOC OnY VaCuue 


e Peabody Direct Fired Air Heaters are engineered 
designed and built to meet individual job specifications 
in the petroleum refining industry. 
They are available in a complete range of pressures 
and firing rates from 1,000,000 BTU/hr upward. 
For complete information on these custom engineered 
Air Heaters, write for Bulletin 600A. 


OFFICES p > A BE oO D Y 


IN PRINCIPAL 
CITIES ENGINEERING CORPORATION 
580 FIFTH AVENUE * NEW YORK 36 N Y 


PEABODY LIMITED * LONDON, Sw . ENGLAND 
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A Murray condensing extrac- 
tlen turbe generator unit. 
Reted capacity is 2500KW. 
inlet steam is at 400 *G. 
650° F. 1.7. with automatic 
extraction at 100 #G. 


@ Murray Turbo Generator units can be furnished to 
meet your special requirements in sizes up to 3000KW. 
Condensing and non-condensing types with or without 
extraction and/or mixed pressure features can be 
furnished. Whether you require a small inexpensive 
standby unit or a highly efficient, and reliable source 
of power, Murray has a design to fit your needs. 


Consult your local Murray representative who will 
gladly help you select the unit most economically 
suited to your conditions. 


Vj ] 2 7 A y IRON WORKS COMPANY | 
BURLINGTON, IOWA. 


Builders of Steam Power Equipment for Three Quarters of a Century 





petrol) expects to start up the new units 
added to its Barrancabermeje, Colombia, 
refinery next month. The additions, in- 
cluding a new 30,000-barrel-a-day com 
bined topping and visbreaking unit, in- 
crease the plant’s capacity from 22.500 
to 37,500 barrels a day 


Shell Refining and Marketing Company 
has begun construction work on a 5760- 
barrel-a-day platformer at the Shell 
Haven refinery at Essex, England. It is 
scheduled for completion in the latter 
part of 1955 


Societe Cherifenne des Petroles has 
started operation of a new catalytic 
cracking unit at Petitjean, French Mo 
rocco. First such unit to be installed in 
North Africa, it has a capacity of about 
5000 barrels a day 


Burmah Oil Company, Ltd., operated 
jointly by Burmah Oil Company and 
the Burmese government, is reportedly 
considering the possibility of restarting 
a refinery at Syriam, near Rangoon 


National Distillers Products Corporation 
has started the laying of foundations for 
its new ammonia plant at Tuscola, III 
The M. W. Kellogg Company is erect- 
ing the plant 


Great Northern Starts 
New Refinery Construction 


Construction has begun on The Great 
Northern Oil Company's 25,000-barrel 
a-day refinery at Pine Bend, Minn., on 
a site adjacent to the Mississippi River 

Main processing units in the project 
are a crude distillation and tar separa- 
tor system, a thermofor catalytic crack- 
ing unit, hydrodesulfurizer and ultra- 
forming units, catalytic polymerization 
unit, gas recovery system, delayed cok 
ing unit and offsite facilities 

The Fluor Corporation, Ltd., has been 
awarded the contract for engineering 
and construction of the refinery, Great 
Northern has taken out licenses on the 
thermofor catalytic cracker, hydrodesul 
furizer and ultraformer, and catalytic 
polymerization unit with Socony 
Vacuum Oil Company, Standard Oil 
Company (Indiana), and Universal Oil 
Products Company, respectively 

Purvin and Gertz of Dallas, Texas, 
are acting in the capacity of consultants 
for Great Northern for the project, The 
Lummus Company was retained earlier 
in establishing the type of processing 
units and refined product specifications 
aud prepared the refinery site. Graver 
lank and Manufacturing Company, Inc., 
and Pittsburgh-Des Moines Steel Com 
pany have been awarded contracts to 
erect crude oil storage and refined prod 
ucts tankage 

The refinery is scheduled for opera 
tion in August, 1955 


Clark Breaks Ground for 
5500-Barrel Platformer 


Ground has been broken for a 5500 
barrel-awlay UOP platforming unit at 
the Blue Island refinery of Clark Oil 
and Refining Corporation, Milwaukee 
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For SAFER 
Handling of LP- 
Gas from Plant 


to Loading Rack 


Void areas are eliminated in 
the body of Orbit Valves... 


When the Orbit valve is closed it drains clean to either side 
of the line. Orbit’s Friction Free Seating principle gives a positive 
shut-off on both the down stream and up stream end of the 
valve. A simplified but rigid control mechanism makes this possi- 
ble. The seat is vapor tight when closed. 


The body is vapor tight too because both body and bonnet 
are made of dropped forged steel — the bonnet is welded to the 


body to form an integral unit. 
For Fast Regional Service call ORBIT’S Offices 


Orbit Forged Steel LP-Gas Valves are rising located in — 
HOUSTON, TEXAS —407 Velasco 


stem type with adjustable plastic stem packing. (Serving the Gulf Coost) 
i in si ” ” ODESSA, TEXAS 402 West County Rood 
Full Round opening type in sizes 1” to 4” Flanged peal es en 


or Screw end, ASA Class. Maximum rated working CASPER, WYOMING ~ 247 W. First Street (Serving the 
temperature 250 Degrees Fahrenheit. Sn Ne SS rere 


ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLA. 
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KERRIGAN wetarorgea | | 
STEEL GRATING _ | 
With the weld that never fails. 


large drafting staff is at your service 


to prepare drawings subject to your 
fabri 


Write for 
FREE 
desk-size 


grating sample 


Bonderized for rust re 
sistance and extra pro- 
tection against corros- 
jon Holds paint to 
metal for durable fin- 
ishes. 


KERRIGAN IRON WORKS, 


General Sales Office - 274 Madisen Ave. _ New York City 


For more data on advertised products, use Readers’ Service Cards, last page 


Wis. It will be the first commercial 
platformer in the Chicago area 

The unit is scheduled to go on stream 
by early fall It was designed eng 
neered and licensed by Universal ul 
Products Company. Procon, Inc., ts 


doing all the construction work 


Brazilian Refiner Lets 
Contract for New Refinery 


Southwestern Engineering Company, 
Los Angeles, has been awarded a $4, 
000,000 contract for the erection of a 
complete petroleum refinery for Com 
panhia de Petroleo da Amazonia at 
Manaus, Brazil 

The new refinery will have a charge 
capacity of 5000 barrels per day of crude 
ol, and will be complete with topping 
facilities, a Universal Oil Products fluid 
catalytic cracker, treating and blending 
facilities, drum and can filling plant, 
utilities, tank farm and loading dock 

Southwestern Engineering will not 
only be responsible for engineering, pur 
chasing and expediting, and supervision 
of construction, but also will fabricate 
in its own shops the bulk of the proc 
essing equipment, imcluding heat ex 
changers, columns and towers, and other 
pressure vessels 

Located in northern Brazil, some 900 
miles up-river from the mouth of the 
Amazon, the new refinery will be the 
sole producer of refined products in the 
entire Brazilian Amazon Valley. Com 
pletion of the Brazihan project is sched 
uled tor late 1955 


North Star Will Build 
Refinery at Winnipeg 


North Star QOuil, Ltd., will build a $10 
million oil refinery in St. Boniface, near 
Winnipeg, Manitoba. Contract for the 
project has been let, with the plant 
scheduled for completion in the middle 
ot 195 

The refinery, with a capacity 
OOO barrels a day, will be one 
larwest in that area 


Ammonia Projects Heavy 
On Latest Write-Off List 


Ammonia projects predominated the 
other refining and related projects re 
cently approved for rapid tax amortiza 
tion by the Office of Defense Mobiliza 
tion, with Utah Chemical Company, Mt 
Pleasant, Utah, receiving the top certifi 
cation of 45 percent on $18,725,000 worth 
of ammonia production facilities 

Largest’ refining projects appr ved 
were two of The Texas Company, one 
at Lockport, IIL, and the other at Los 
Angeles. The former, to include con 
struction of a 10,854-barrel-a-day cata 
lytic reforming unit, expansion of exist 
ing alkylation units and installation of 
related facilities, will cost $10.9 million 
Of this total amount, Texaco was al 
lowed 100 percent on $1,693,000; 65 per 
cent on $5,433,500; 50 percent on $3 
740,500, and 15 percent on $33,000. On 
the $6.4 mill ! Los Angeles project, to 
include construction of a 10,000-barrel 
a-day catalytic reforming unit, an 1s« 
merization unit and related facilities, 
Texaco was permitted to write off at the 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 








LOPPER ALLOY BULLETIN 





ee MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—1IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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Hundreds of metal combinations are possible in Duplex Tube manufacture 


Improve Efficiency, Lower Costs 
with BRIDGEPORT Duplex Tubes 


Bridgeport Duplex Tubes are the 
most practical and economical answer 
to severe corrosion of different natures 
attacking both sides of condenser or 
heat exchanger tubes. Duplex is made 
by drawing two tubes of different 
metals concentrically into a_ single 
double-walled unit. The resultant Du- 
plex Tubes offer far greater service life, 
higher performance efficiencies and 
markedly increased economy in many 
of the most corrosive heat transfer 


operations. 


Many Metal Combinations 


Bridgeport fabricates Duplex Tubes 
from metals selected to meet specific 
corrosion conditions. The number of 
possible combinations of such metals 
runs into the hundreds. On the water 
side, copper and its alloys offer the 
greatest corrosion resistance to almost 
every type of water composition. Typ- 
ical alloys are Arsenical Admiralty 
(30), Arsenical Aluminum Brass (54), 
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Duronze IV (Arsenical Aluminum 
Bronze-53), Cupro Nickel (70-30, 80- 
20, 90-10), Copper (All Grades), Red, 
Yellow and Naval Brass, and 2% and 
3% Silicon Bronze. 

To the product side of the tube other 
Copper or Copper-base alloys or such 
metals as low carbon steel, stainless 
and alloy steels, aluminum, lead, 
Monel, nickel and tin each offer prop- 
erties particularly suited to meet 
specific corrosive media. These and 
other metals and alloys can be drawn 
in combination either inside or outside 
to form Duplex Tubes. 


Wide Application 


Bridgeport Duplex Tubes have been 
in actual service for over 15 years, per- 
forming successfully in oil refining, 
synthetic rubber production, chemical 
processing, by-product coking, ammo- 
nia production, refrigeration and many 
other applications. 

Chemical plants producing colorless 





formaldehyde, for example, use Bridge- 
port Duplex Tubes with Admiralty 
Brass outside to handle brackish water 
and aluminum inside to convey the 
product. Nitrogen compounds such as 
ammonia, monoethanolamine and or- 
ganic cyanides are most efficiently 
carried by stainless or low-carbon steel 
tubes clad on the cooling water surface 
with Copper, Admiralty, Red Brass, 
Aluminum Brass or a Cupro Nickel 
alloy, depending on water composition. 
Inter- and after-coolers handling var- 
ious compressed gases often present a 
dual corrosion problem that cannot be 
met by single-walled tubes. Impinging 
gases tend to thin the tube entrance 
ends severely. In one instance, 0.083” 
wall copper tubes originally used lasted 
less than two years. Duplex Tube re- 
placements —0.055” copper over 0.035” 
aluminum—showed scarcely any cor- 
rosion after two years exposure. 


Technical Service 


For more information on Duplex 
Tube applications and methods of in- 
stallation, ask for your copy of the 
Bridgeport Duplex Tube Technical 


Bridgeport Duplex Tubes bring new economy to 
many petroleum and chemical heat-transfer 
operations 
Bulletin No. 1954. And for an invalu- 
able reference on condenser tubes in 
general, ask also for the 156-page 
Bridgeport Condenser and Heat Ex- 
changer Tube Handbook. For assist- 
ance in tube alloy selection, consult 
Bridgeport Technical Service through 
your local Bridgeport office. (2153) 
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Who's Building... 


fast rate of 100 percent on $550,000; 65 
percent on $4,359,000; 45 percent on $1, 
439,000, and 15 percent on $52,000 

Other projects receiving 
with location, facility, total cost 
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Columbia River Chemicals Ine 
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Linden 
Linden 
Linden 
Everett 


beso Standard 
tandard 
binso Standard 
binwo Standard 


base > 


bse Standard 


(hem 


alvert Cit 
kK 
rh 


Goodrich ( 

ul Co 

adelphia Atm A 

adelphia 

adelphia 
gtor 


P 
Phil 


Bur 


NJ 


American Re 
Cort 

ia Indus 
trial ' hemicai ‘ 


Pennaoil ( 


“ 
va 


certification, 





Join in the Construction Roundup 


Now in its seventh year this exclusive feature of PetroLeum REFINER 
presents in boxscore form a concise picture of the continuing growth of 
the refining, natural gasoline and petrochemical industries. A continuous 
effort by questionnaire is made to keep all “boxscore” data authoritative 
and up to the minute, Revised quarterly, this tabulation is made possible 
through information supplied by individuals and companies all over the 
world. 

Because this feature has proved a valuable aid and guide to our readers, 
companies whose projects are not listed and readers who have data not 
listed are requested to: 1) send in data, as called for by column headings. 
on units not shown herein; 2) furnish details which are missing in the 
current listings; and 3) report from time to time on the progress of these 
projects. Send infermation to Managing Editor Petroteum REFINER, 
Box 2608, Houston |, Texas. Such cooperation is always appreciated. 











$2,295,500 unit to remove salt from 12,000 barrels 
a day of crude oil at Northwestern Re- 
fining Company refinery, $58,039 at 65 


percent 


Seadrift, Texas, butadiene, 
at OO percent 

Avtane Refining Company—Freeport, 
lexas, 10,000-barrel-a-day refinery, $15,- 
694,000: $7,150,000 at 100 percent for 
specialized facilities; $5,145,000 at 65 per- 
cent for basic facilities; $3,009,000 at 40 
percent for auxiliary facilities, and $390, 
000 at 15 percent for buildings 

Petrolite Corporation—St. Paul Park, 
Minn., desalting 





MORE CONSTRUCTION 
ITEMS ON PAGE 214 


installation of electric 





Boxscore: Refineries and Other Plants... 


Probable 
Completion 


Estimated 
ost 


Dasly 
Capacity 


Licensor Engineering Contractor 


| 


150.000 tone yr $12,500,000 ( 


50,000 tons yr 


omplete 


$6,940,000 PAD Certified 
6.000 bbls Planned Houdry 


45,000 bbs Complete Foster Wheeler 


$50,000,000 Complete 8 & W Badger 


100 tons $5,500,000 


$12,500,000 
$0,500,000 


35,000 bbls 


50.000 bbls Foster Wheeler 


Kellogg 
Bechtel 


+500 bh! $5,000,000 


$.000,000 

SOoD¢4 
Contractor 
SOD « 
Contractor 
SOD & 
Contractor 
SOD 

S.0.D., Braun 
8.0.D., Kellogg 
5.0.D., Braun 
SOD 


3,000 bhbs 1055 Foster Wheeler 


2nd Qtr 


17,000 bbls ced 2nd Qtr., 1955 Foster Wheeler 
wr 


10,000 bhils muneed 2nd Qtr, 1955 Bechtel 


1054 
1955 
1054 


ATO ble ! 
U, 100 bbls 4 
00,000 bht I 
1) 500 bbls ( 
13,100 bbs I 


trd Qtr 
Ist Qtr, 
trd Qtr., 


nder Constr 


der ( onstr 


Braur 
Kellogg 


omplete Braur 


nder Constr trd Qtr, 1954 


$5,600,000 Under Constr 1954 Fluor Fluor 


4th Qtr 


Foster Wheeler Foster Wheeler 


Complete 


$1,100,000 DPA Cert 


Completi 
Loder Constr 


ed 


14,000 bbl Procon Procon 


March 


1955 


Kellogg Kellogg 


Ss 000.000 { 
$ 


ompleti ig 


200,000 Complete 


$3. 100,000 Under ¢ Ist Qtr, 1955 Monsants Adams & 
R 


ixtor 


$1,000,000 Ist Qtr, 1955 Monsanto D. O'Connel 


$25,000,000 


REFINER 


PETROLEUM 





we hand you 


the key... 


McKee Engineering 
Services 


| a in the McKee organization you'll find all the experience, 
technical knowledge and specialized skills needed to design, 
construct and equip your new plant . . . built to produce the results 


you want... and delivered on schedule. 


But McKee engineering goes beyond this point. McKee proves 
results first... makes sure your new plant can produce up to 
specifications. And then we hand you the key... the key to a 


plant designed and built to earn a profit. 


Arthur G. McKee & Company « Engineers and Contractors 


Headquarters: McKee Building « 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York e Tulsa, Oklahoma e Union, N. J. ¢ Washington, D. C, 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 





COMPANY 


Quaker State Oil 


Refining Cort 
Quaker State Oil 
Refining Corp 
Quaker State Oil 
Refining ¢ 
Rinclaw Refining 
Sinelauw Refining (« 


in | (Company 


{ ompany 


“~ 


min pany 


Texas Company 


Texas ( ompany 


*The Texas Comag 

Union Carbide & 
arbon ‘ orp 

MID-CONTINENT 


pha 


Allied ( 
Dye 
Amerada Pet 


harm 
An 
harm 
als Aan 


operative 
Chemicals 
operative 

Chem: 


Deere & ( 


Der thi 
FE. t. DuPont de 
Nemours 


(irace (Chemical 


(ireat Northert 
(reat Northern Oil 
(ireat Northern 
(ireat Northern 
Gulf Oil Cory 


*Giulf Oil Cory 


*Hercules Powder ( 


International Re 
finenes 

Kerr-MeKee In 

Ine 


dustries 


Kerr-MeKee In 
dustries, ly 

Kerr-MeClee Ind 
dustries, Ine 

Mid-Continent 

Mid-Continent 
Petroleum (ory 

M iasissippt (Chemical 


pp Chemical 


M inne 


Minsinaipy 


(Chemical 
*Minsiasipp KR 
Fuel Cory 
Missour 
Assoriat 
Mens 
M 


Farmers 
” 
to Chemica 


santo Chemical 


Co 
*Naph-Sol Refining 
Co 


Naph-Sol Refining ¢ 

National Distillers 
Products 

National Petro 
Chemicals 

Ohi On 


Plant Site 


Emlenton, Pa 


t. Mary, W. Va 


Farmers Valle 
us Hook, Pa 


us Hook, Pa 
um Hook 


. 
Mar: 
Mar 
Mare 

us Hook, 

s Hook, 
Westville, NJ 
Weatville, NJ 


Westville 


Leakaville 


NJ 
N 


Hammond, Ind 


Ardmore kia 


(kia 
Ka 


Lawre 


Kans 


Lawrence 


’ Kans 
Circleville, Ohw 


Memphis, Tene 


st Paw 
Paul 


Hirmingham 
\la 

Wreachall 
Minn 

W yonewoud! 
Okla 


Wynnewood 
Okla 

“ rewood 
(rkla 

W. Tulsa 
W. Tulsa 


Okla 
Okla 


Varoo Cit 
M ise 


Yaroo Cit 
Mins 
Yazoo Cit 
Miss 
rvstal Cit 


4 
plin, Mo 


Addyston, Oh 
Monsanto, Ill 


Muskegon, 
Mich 

Muskegon, 
Mich 

Tune 


Ii 


la 
Tuscola, Ill 


Robinson, Tl 


REFINERY AND OTHER PLANT 


Project 


Cat. Reforming 
Para-Xylene Pit 


Cat. Crker 
Houdriforming 


Vacu 


m Unit 


Cat. Reforming 


Alkylation Pac 


Platformer 
Dynel Fiber Pit 


Asphalt Refining 


Nitroger 


Pht 
opine Unit 

Fluid Hydro 

former 

Add. Delayed 

Coking Fas 

Platforming U1 


ne 


Expansion 


Ammor 


Nitrate 


(mn sr 
Urea Pit 
Platforming Unit 
Mylar Po 
Phe 


Amme 


ester 


Urea 


Crude Topping 
at. Crk 
Cat. Reformer 
Cat. Po 
Refinery Pac 
Platformer 
Platforming U nit 
Aus. Unite 

Ar lrous Am 
mona Plt 
Petroleum Re 
fining Fac 
Fluid T 
Crker, Gas. Plt 
& Cat Pol 
Unit 
Ext 

till Fae 


Offwite 


pe tat 


f Crude 
I 


Cat. Reformer 
Ine. in Alkyla 
tion Cap 

Ammonia Pit 


Prilled Ammor 
im Nitrate 
Petrochem 
Ammonia 
Nitrates 
Fertil 


Pte 
a 
ser Pt 


Styrene Plastics 
ba 
oil 


Cat 


for Lube 
Additives 
Reformer 


Platformer 
Naphtha Fra 
Syothetic Am 
monia Pit 
Polyethvlene 
Facilities 

FE. xpansion 

Cat. Poly. Expan 
Alkylation Unit 


Daily 
Capacity 


RMD) bble 

RID byble 

1,500 bbs 
16 O00) bobvbe 
O mir be 
27 000 bile 
18,000 1 

22,000 bbls 
12,000 bible 
1,850 bbls 


12,000 bytobe 


000 bibs 
12,780 bble 


5,000 bbls 


180 to 


270 tons 


250 tons 


0.000 bite 
7,620 bbls 
6,000 bbls 
680 thle 

10,000 bible 


70,000 bbls 
45,000 


6,000 bble. of 


Fresh Gas-Onl 


keed 


15,000 bbls 


MM) bbls 
1500) bbls 


120 tons 


15) tor 
a“ 


206 tor 


Double 
6,000 | 


1,000 bble 
2,500 bbls 
30,000 tons 
25 mill 


year 


4,800 bbls 
1,500 bble 


a 


Estimated 
ost 


$14,000,000 
$2,000,000 


$0,000,008 


$2,000,000 
$12,500,001 
$2,000,000 
$10,000,008 
$2,500,000 


$400,000 
$3,000,000 


$2,000,000 
$4,000,900 


$750,000 


$7 500,000 


$2,700,000 
$10,000,000 


$19,000,000 


$24,000,000 


$0,500,000 


$2,500,000 


$0,000 
$1500.00 


$2,500,000 


$2,000,000 


$800,000 
$750,000 


$15,000,000 


$7,000,000 


$1,800,000 


CONSTRUCTION——Continued 


Announced 
Under Constr 
Complete 
Under Constr 
Authorized 


Under ¢ 
Under Constr 


Complete 


Completing 


Completing 
Completing 


Under ( 


( 


Under Constr: 


un plete 


om plete 
omplete 
onatr 
‘omplete 


mm plete 


Engineering 


Engineering 


DM Approved 


( 


t 


( 
{ 
I 


nder Constr 


mpleting 


mmiplete 


der Constr 


mplete 


ompleting 
"lanned 


mopleting 
mmpleting 


der Constr 


mpleting 
‘ontracte 


= 


Earl 


April, 1055 


N 


Late 


BK 


mer 
1954 


1954 


Probable 


Completion Licensor 


Engineering 
Procot 


U.O.P.-Proeo 
UOoP.&€ 
Proco 


Badger 
H 


Kee 


Kellogg 


UoOP Procon, U.OLP 


Continental Staff 
Cirdler 
Texaco Dev., Foster Wheeler 
(Casale 


Texaco Dev Foster Wheeler 


Texaco Dev., Foster Wheeler 
Casale & 


Pechiney 


ne 


15k Procon 


Procon 


1055 


Koch 
v., 1954 


Koch, Others 


Atlant: Kellogg 


Fall, 1954 


Girdler, M-( 


Staff 


1954 Part, | I 458 


alance Sum 


Air Liquide 

1955 

Chem 
Indu 


Staff 


Du Pont 


Texaco Dev Fluor 


Dorr Co 


Sweco 
Sweco 


Kellogg 


Kellogg 


Staff 
Parsons 


Contractor 


Procot 


McKee 
Kellogg 


Kellogg 


Proco 


7 


CGardler 


wster Wheeler 


Foster Wheeler 


Foster Wheeler 


immus 


Proeon 


Procon 


Staff 


Girdler, M-C 4&8 


Chemical & 
Industrial 
Sta 


Fluor 


M-( 


45 


Swerce 


Swe 


Kel 


me 


Kellogg 


Staff 
Parsons 


<== 


® Table Continued on Page 198 
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T’S NEW | 
AND INFORMATIVE 
10 AID YOU! 


__- 








learn how Cooper-Bessemer compressors 
Tie new Cooper-Bessemer M-Line Bulletin offers you complete CQ{f) cut your costs! 


information on economically meeting compressor requirements from 
100 to 5000 horsepower. This interesting 44-page booklet simply 
and fully explains how and why Cooper-Bessemer compressors assure 
you maximum trouble-free performance at minimum operating 
expense, 

Additional bulletin features include complete data on design, lubri- 
cation, automatic controls, cylinders, motor and drives, specifications 
and photographs of various compressor installations. 
Cooper-Bessemers offer you new, unusual plus fea- 
tures that are paying off in job after job. To find 
out about them, send for your M-Line Bulletin today. 


4 
| 
) 
| 
l 
) 
i 
! 
) 
1 
! 
) 
i 
! 
1 

J 


THE COOPER-BESSEMER CORPORATION 
Mount Vernon, Ohio 


~ 





MOUNT VERNON, OHIO 


/ 
COOPER-BESSEMER 


GROVE CITY, PENNA, 


Please send me Bulletin M-70 on Cooper-Bessemer M-Line 


Compressors, 


New York City © Seattle, Wash. © Bradford, Po. @ Chicago, lil. 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Washington, D. C. © Shreveport, la. © San Francisco, Los 
Angeles, Calif. © St. louis, Mo. © Gloucester, Mass. © New 
Orleans, la. ® Tulsa, Okla. © Cooper-Bessemer of Canada Ltd., 

Edmonton, Alberta—Holifax, Nova Scotia. ee ee _ 


Zone ..... State 
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COMPANY 


a Refining (« 


Va 
Pana Kefinng 
p 


an-Am Southern 


Prime Oil Co 
The Pure Oil ¢ 


Rock Island Refir 
ll Onl Co 


Plant Site 
Pana, Ill 
Pana, Il) 
FE) Dorado, Ark 


Calumet City, I 
Heath, Ohio 

Indianapolis, Ind 
Wood Kiver, Il 
Wood River, Ill 


Wood River, Ill 
Tioga, N.D 


Project 


Modernizatvwr 
Girbotol Unit 
' itraformer 


Refinery 
Cat. Reformer 
Platformer 
Offeate F ax 
Expat mon and 
Improvement 
Piatforming Ur 
Nat. Gaso. Pit 


Daily 
Capacity 


11,600 bbls 
7,200 bbls 
15,000 bbls 
3,000 bbks 
7,000 bhi 


150,000 bbl 


16,000 bile 
i) Mmef 


$400) .000 
$2,000,000 
$10,000,000 
$600,000 


$42,500,000 


$14,000,000 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Probable 


Completion 


ird Qtr, 1954 


1954 


Engineering 


Contractor 





Standard, Lum 
mus, Pan Am 


U.O.P 
Fiuor 
Shell 
UoOP 


Pritchard 


Parker 
Lummus 


Kellogg 

Staff 

Fluor 

Foster Wheeler, 
Fluor & McKee 

Procop 

Brown & Root 

Hudson 


Corter Co., ( Nat. Gas Pit 40 Mmet $4,000,000 Complete Hudson 


hicago . Barre] House $2,700,000 Under Constr Summer, 1955 
$570,000 Under Constr 1954 Staff Staff 
hi », Ime “ P 20,000 bhts $1,300,000 Under Constr Fall, 1054 Graver Graver 
hirago wmer 16,000 bt $13,000,000 Under Constr Spring, 1955 Braun 
Velma, Okla “tatio Post poned 
Fl Dorado, Kan.| Cat. Reformer 7,500 bbls Fugineering 1954 U.OP Skelly Skeily 
\ugusta Cat Reforming Under Constr Nov., 1054 Bechtel Hechtel 
Expat 775 bbls $260,000 Under Constr 1954 Soc- V ac Soe- Vac 
15,000 bbls Under Constr 1954 Soe- Vac Lummus Lummus 
Under Constr 1054 Calif. Res Lummus Lummus 
Under Constr Late 1954 Kellogg Kellogg 
Under Constr Late 1054 Lummus 
Under Constr Jan., 1955 Kellogg Kellogg 


\ 

Var t. Low 
tandard-lndia Wood R | “ 8,000 bhke 
tandard-lod Mandar . ude $0,000 bb 
tandard-Imdiana Whiting 27,000 bbls 


21,000 gals Under Constr Late, 1054 
( 55,000 bbls Planning Early, 1956 
tandard-I ndiana Weod River. I ‘ 7,000 bis Planning Late 1955 
tandard-Indiana gar Creek,.Mo! | 12,600 bbls Planning Late 1955 
tandard-I ndiana Mandan. N.D U ltraformer 4,375 bbls Planning Late 1956 

‘tandard Oilof N.D. | Grand Forks Refinery 2,000- 2,500 bible Planning 
ND 
dard Onl ¢ Lima, Ohio Platformer 


tandard-Indiana Whiting, Ind 
tandard-lodiana Whiting, Ind 


12,000 bbs $5,000,000 Completing U.OP Procor 


Toledo, Ohio Cat. Crker 27,000 bbls $6,000,000 Under Constr Early, 1955 Houdry ! Cat. Constr 


Completing U.OP Treco 
Under Constr Oct., 1954 Lummus 
Under Constr 2nd Qtr., 1955 P Lummus, Others 
Under Constr 2nd Qtr., 1955 immus, Others 
Under Constr trd Qtr., 1955 
Under Constr trd Qtr., 1955 Staff, U.OLP McKee 
and McKee 
ird Qtr., 1955 Staff 


mray Dunean, Okla Platforming Unit, 5,000 bbls $1,300,000 
mray ©) Duncan, Okla Coking Unit 9,000 bbls $4,000,000 
Phe Texas Lawrenceville, I.) Cat. Reformer 13,631 bbis 
Lawrenceville. [i).| Alkylation Unit 2,253 bbis 
Tulsa, Okla Platform. Unit 0,000 bbls 
Lockport, Ill Platformer 10,854 bbls 


*The Texas Co 
The Texas (¢ 


The Texas Co Lockport, Ii Alkylation Plt 1,000 bbls Under Constr 

Vulean Asphalt Ke ‘‘ordova, Ala 
fining Co 

Vulean Asphalt Cordova. Ala Relocation of 2,200 bbhis $122,700 
Refining Co Refinery 

Warren Petroleum Lindsay, Okla Nat. Gaso. Pit 

Warren Petroleum Mayaville, Okla. | Nat. Gaso. Pit 

*Warren Petroleum Lindsay, Okla Extrac. Fac 
to 

*Warren Petroleum 
to (ikla 

*Warren Petroleum Okla. | Extrac. En $2,500,000 Under Constr , 1955 Gas Pit Gas Pit 

Constr Constr 


Constr. Asphalt 1,800 bbls $250,000 Complete Vulean Vulear 
Pit 


ODM Approved 


Under Constr Gas Pit. Constr. | Gas Pit Constr 
Under Constr Gas Pit. Constr. | Gas Pit. Constr 
Under Constr , 1954 Gas Pit Gas Pit 
Constr Constr 
$2,786,300 Under Constr an., 1955 Gas Plt Gas Pht 
(onstr (Constr 


2.126 bbls 2,271,340 


Garvin County, | Distl. Pit 3,643 bbls 


{ largement 


SOUTHWEST 

* Allied Chem. & Dye Orange, Texas hthanolamines 
Cory 

American ( yanamid New Orleans Anhydrous 300 tons 
Company La Ammonia Plt 

Atlantic Refining Co Atreco, Texas (at. Reforming 7,500 bbls Complete | Ferguson 

Cities Service Oi) Seminole, Texas | Nat Gas Pt 55,000 gals Under Constr Feb., Delta 
Co., etal 

Cities Service Ohl Co Lake Charles, hun ydro 17 


1055 


$50,000,000 Under Constr 1054 Chemico Chemico 


25) bbbs Completing Kellogg Kellogg 


a 
Lake Charles 44,450 bbs $2,000,000 Completing Kellogg Kellogg 


a 
Lake Charles Vacuum Flash 26,750 bbls $2,000,000 
*( ities Service Oil Co.) Lake Chales, La! Alkylate Fa 
Lake Charles La.) Reformate F ac 
North Bend, La! (art« o Black Pit} 60,000,000 The 

yr 


(‘ities Service Refg 


Completing Kellogg Kellogg 
Under Constr 1954 Kellogg 
Under Constr 1054 Kellogg 
Under Constr Nov., 1954 


(yties Service Hefg 
*Chtiee Service Chil 
Columinan Carbon Cs 
(Commercial Solvents Sterlington, La Nitroparaffins $5,000,000 Planned 4th Qtr., 1955 
Cort Fas — 
PY Sterlingten, Le Methylamir $4,900,000 ODM Approved 
| orp 
(Commercial Solvents terlington, La 
Corp 


$20,000,000 Under Constr Oct., 1954 Staff Ford, Bacon & 
Davis 
monum Nitrate 


t ) $4,500,000 Under Constr 1954 Chemicc Chemico 


(onsohdated Chemi Baytown, Texas cid | 
eal lndustries, Ine 
Consolidated Chem Houston. Texas | Sulfuric d $3,500,000 Planned 1054 Chemico Chemico 
eal Industries Pit 
( orpus ( hrist Tucker, Texas Modernizatior Planned 
Refining (« 
Cosden Petroleum Hig Spring, Tex Avia. Gaso. Fac. 2 $2,920,000 Completing U.OP U.O.P Treco 
Crown Central Houston f: _ Houdriformer $1,500,000 Under Constr 1954 Houdry Blaw-Knox Blaw-Knox 
Petroleum Cort 
Danaho Refining (« Pettus, Texas rec Cat Crker $2,600,000 Under Constr , 1954 Soc.- Vat Koch 
w Keform 
t. Poly 
Exper 
(jae Cone 
$1 5.20,000,000 Planned 
Planned 
Texas » 300 tons $3,000,000 Under Constr 
$5,500,000 DPA Certified 


*Dow Chen Velasco, Texas 


*Dow Chem o Freeport 


Dow Chem Freeport, Texas 


$4,000,000 Under Constr 


Du Pont BHeaumont, Tex Methionine Pit 
$4,000,000 Projected 


Eastern States Houston, Texas (Coking Pit 13.000 blois 
Petroleum ( 


® Table Continued on Page 200 
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grunmecEe 





With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performance 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks, 


Talk over your heat transfer problems with an 
EFCO engineer. He will tell you about EFCO installations 
that have successfully solved problems similar to yours 
and explain how EFCO equipment will give you 

the performance you want. 


ENGINEERS & Fapricators, INC, 
P. O. Box 7395 Houston 8, Texas 
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COMPANY 


*Fastern States 
Petroleum ( 


Kase Standard 


Faso Standard 


Enso Standard 


Ethyl Cort 


Feldman ( 


iulf Refinu 
Humble ( 

m, The 
iulf Refining 


Texas Co 
f 


*Crulf (nl Co 


Heyden Chemical & 


Monsanto Chemical 


OAR Co 

Humble OAR Ce 

Humble & ( 
lated Chemical 
Industries, Ine 

* Jefferson Chemical 
fo 


Humble 


onaol 


Kerr-Metice In 
dustries, I 
Kerr-Metive I 
lustries, | 

Koppers ( 


Refining 
*Me Murrey Refining 


Relg. Co 


“ 
nl & Refi 


Plant Site 


Lake Arthur, La 


Port Arthur 
Texas 
Port Arthur 
Texas 
t. Landry 
Parish, La 


St. Landry 
Parish, La 
Runnels Co 
Texas 

Texas ( ty Tex 
Texas 


Texas 


HKaytown 
Hayt won 


Baytown, Texas 


Port Neches 


Texas 


Pampa, Texas 


Pampa, Texas 


Port Arthur, Tex 


Lehman, Texas 


1 b arms 
Andrews 


REFINERY 


Project 
Desulfuriz ng 
Unit Naphtha 
Pit 
Fuel Products 
Expansor 
Pressed Oil 
Dist. Unit 
Fiuid Hydro 
forming Unit 
15°), Increase 
in Anti- Knock 
Compound 

Output 
15 locreane 
in Anti- Knock 
Compound 
Output 
Petrochem. Pit 


Platforming 


Exp. Ethylene 
Fac 
Cycling & 
Gasoline Pit 
Nat. Gaso. Fac 
Fac. for Pro 
easing Nat.G 
Methanol Pit 


Cat. Poly 
Pipe Stilt (Crude 
Sulfuric Acid 


Ine. Ethanol 


amines Prod 


Additional Fac 
Nat. Gas Pit 


Offsite Fac 


Polyeth 


Caso. Pit 


Therm. Cat 
Reforming 
Ref. Expat 


Revamp Ref 
Avia. Caso. Pit 


Ket. Expar 


AND OTHER PLANT 


CONSTRUCTION—Continued 


Probable 
Completion 


Estimated 
Cost 


Daily 
Capacity 


Licensor 


$500,000 1054 


60,000 bt Under rd Qtr, 1954 


5.540 ble, Complete 


20000 bible ' need 


Applied for certs 


ate of neces 


$543,000 


29.000 bbls nder Constr 


1.000 Mmef ‘vr Under Constr 


$10,000,000 Under Constr 


5,000,000 


393 bbls $400,000 


1,600 bbe $4,000,000 Projected 
$5,500,000 Completing 
$4,500,000 Complete 

Under Constr Deer 


450) bhte 
75,000 treble 
1054 


Under Constr Oct., 1954 


50°. Increase 


15 Mmef $520,000 Complete 


s0.000 wnt 


Under Constr 


5 Mmef $5,000,000 Under Constr 


000 bbls $10,000,000 Under Constr 


112.500 bbls $2,500,000 


10,000 bbls $1,000,000 


$3,000,000 
*12.500 bbls. Planned 


$7,200,000 

66,000,000 The 

year 

ATMO hI $40,000 

5 millon Ihe 

1. 200 bbls 

2.10 Vie 

1 000 bhle Houdry 
DPA Certified 
DPA Certified 


$7 on0.000 


anon 


100.000 


$1). .00.000 
00.000 


PETROLEUM 


REFINER 


Engineering 


Contractor 





80.D 
I reco 
SOD 


Kellogg, 
Parsons 


+.0.D., Braun 


Fluor 


“4W 
Div 


Badger 


Hydrocarbor 
Foster Wheeler 


Jefferson Chem 
Co 


Kerr-McGee, 
J. E. Carlson, 
Im 
Kerr-MecGee 


Koppers 


Blaw-Knox 


Blaw-Knox 
Kellogg 


Monsanto 


Kellogg, Treco 
Parsons 


Braun 


Fluor 


S&4aW, Badger 


Hydrocarbon 
Foster Wheeler 


Jefferson Chem 
by Sub- 
Contract 

J. E. Carlson, 
Ine 


Koppers 

Tellepsen 
Petro-Chem 

Lummus 


Blaw-Knox 
Blaw-Knox 
Kellogg 
Farnsworth & 
Chambers 
Rust 


Kellogg 


Tears 


: 
SORMLAL 


Phillips 


{ hase 


Procot 


Phillips 


Proco 


Pritchard 

Foster Wheeler, 
Me Kee 

Parsons 

Quaker Valley 
Constr 
Andersor 

Baird 


Bowden Constr 
& Vaughan & 
Taylor 

Vaughn & Tay- 
lor, Bowdin 
Constr. Co 

“wr 

Born Eng 
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Delivers these famous ball valve 
benefits 


Y Leakproof seal 
Vv {Quick opening and closing 


Round flow 


/ 
V 


Extra-long, trouble-free service 
Want a tight seal? Want speed — 
no wasted time? 


Then Rockwood ball 
valves. Their special ball construction 


insist on 


ROCKWOOD 


ROUND fF 


July, 1954—Petroteum REFINER 





New Lower Cost 
Steel Ball Valve 
Joins Rockwood Ball Valve Family 


prevents leaks, makes possible quarter- 
turn openings or closings even under 
full pressure, permits round flow of 
fluids and gases, assures extra-long 
service. You cut costs through 
speedier, more efficient operation — 
when protection 


reduce hazards 


against leakage is important. 


Famous Rockwood ball valves now 
come in a choice of models. Get the 
facts on the new, lower cost steel 
ball valve. Ask for full details on the 


BALL VALVES 


EFFICIENCY 


original bronze or steel ball valves 
with their full round flow and chrome- 
plated bronze balls. See coupon for 
sizes —- mail today for complete in- 
formation on any or all of these 
long-life valves. 


MAIL TODAY 


ROCKWOOD SPRINKLER COMPANY 
567 Harlow Street 
Worcester 5, Mass. 


Please send me illustrated folder on 


[] New Rockwood Steel Ball Valve 
in 4,” to 2” pipe sizes. 


Original Rockwood 
Valve in *,” to 2” pipe sizes. 


[} Original Rockwood 
Valve in 3” and 4” pipe sizes 

Name 

Title 

Company 

City 


Zone 


For more data on advertised products, use Readers’ Service Cards, last page 





Bronze Ball 


Steel Ball 


COMPANY 


Plant Site 


REFINERY 


Project 





Texas Rastman Co. Longview, Tex 


"Texas Rastman Co Longview, Tex 

Port Arthur, 
Texas 

Port Arthur 
Texas 
Amarillo 


The Texas Co 
The Texas Co 


The Texas Co Texas 


The Texas Co Fl Paso, Texas 


Texas Nature! Gaso Whitesboro, Tex 
line Corp 

Texas Pacific Coal & 
Oi Coe 

United Carbon Co 

Warren Petroleum 
Corp 


Hamlin, Texas 


Tex 


Texas 


Shamrock 


( onroe 


ROCKY MOUNTAIN 

Alhed Chemical & 
Dye Cort 

Atlantic Refining Ce 

Carter Oi Co 


La Platte, Nebe 
Lovington, NM 
HKithngs, Mont 


Thermopolin, 

W young 
Newcastle, Wyo 
Monument 

N.M 


Jenner 


Continental Sulphur 
*hoaphate ( orp 
Cullen up 
*Fama na 
Refining Co 
First National 
Petroleum ¢ 
Jeflerson Lake Manderson 
Sulphur Co Ww 
Maleo Refineries, Inc Prewitt 


l' tah 
orp 


NM 


'o West Sidney 
Field, Nebr 
alt Lake Cu 
Utah 


*Ohio Onl ¢ 


Salt Lake 
Co 


Chemical 


alt Lake ( 
Utah 

Salt Lake Ci 
Utah 


Mt 


*Malt Lake Kefining ty, 
Co 

Salt Lake Refining 
‘ 


Shell Oi Co... et al Hope, Cok 


Soeony mil Manderson 


euum 


Standard (hn! (Ind 
Standard Oil (lad 
Sullivan Mining Co Kellogg, Idaho 
Salt Lake City 
Utah 
lif.)| Cut Bank, Mont 
Sanpete Valle 
Utah 
alt Lake City 


Sure-Seal Corp 
*Unio ». (Ce 


Utah Chemical Co 


Western States Refg 


WEST COAST 


Hrea Chemicals, Ine Brea, Calif 


Hrea, Calif 
aval Hill, 

Calif 

Hanf 


Ine 


Hre 
Cal Co 


a ( hemocal 
alstate R 


Caminol wd, Calif 


Carbide & Carbon Torrance, Canf 


Chemicala mpany 
*Columina River 
Chem 


Wash 


Pasco. 


eral Petroleum Torrance, Calif 


Wash 


‘ 


berndale 
Torrance 


Pet. ¢ 
ral Petroleum 
ock Oil Co 


Genera wy 


(er Ce 
Har Long Beach 
Calf 
mg Beach, 
Calif 
Hakersfheld, 
Calif 


Watson, 


Hancock Oil Co I 


Mohawk Petroleum 
Richfic 


td Onl Calif 


Syn 
Pit 

Polyethylene 
Pit 


Hard Wax 


1 Catalytic 
Reformer 
No. 2 Catalytic 
Reformer 
Expan & Med 
Cat. Cracker 
Cat. Reform 
Atmos. (rude 
Pipe Still, De 
layed Coker 
Alky, Unit 
Cat. Poly 
Treating & 
LPG Handling 


bac 
Expan. & Mod 
Atmoa. Crude 
Pipe Sull, Cat 
Reform., Cat 
Cracker, De 
layed Coker 
Cat. Poly., 
Treating & 
LPG Handling 
Fac 

Natl. Gaso. Pl 
Nat. Gaso. Pit 
Carbon Black 
Pentaerythritol 
Acetaldehyde & 
Aleohols Pit 


Fertilizer 


Natural Gas 
Fluid Cat Crker 
Expanmon 
Sulfur Extras 
tion 

Chas Pit 

Cat. Reforming 
t mat 

Ref. Expan 


Sulfur Ree 
"it 
Moving & Re 
vamping Ther 
mal Crker & 
Cat. Poly. Ur 
Nat Pit 


v 


(aso 


yothetr« 
Ammonia Plt 


Fluid Cat. Crker 


S ropane Fae 


ras 
Pit 
Gas Processing 
Pit 

Alkylation Unit 
Ultraformer 
Sulfurse Acid Plt 


om pression 


Wax Refinery 


Unifining Unit 
Ammona Ilt 


Topping: Crker 


Nitric Acid & 
Ammonium 
Nitrate Pit 
Dry lee Pit 
Hy performer 
Unit 
Petrol 
Refining Fac 
Polyethylene Plt 


m 


Anhydr 
Monta 
Urea 
Ammot 
fate 
Therm. ( 
Reform 
Refinery 
Depropanizer 
Cat, Crker. & 
Facilities 
Cat. Poly 


a Am 


at 


Cat. Reformer 
Rapans 
Cracker 
Aromat 


AND OTHER PLANT 


Estimated 
ost 


Daily 
Capacity 


CONSTRUCTION—Continued 


Probable 


Status Completion Licensor Engineering 





15,000,000 $3,800,000 


20,000,000 bbls $7,000,000 
20,000 bbis 
20,000 bbls 


17.500 bbls 


15,400 bbls 


5 Mmet $800,000 


82,000 Ibe 2,660,000 


25 Mmef 
15,000 bt 


la 
KM) tons, yr 


$4,500,000 
650 bbls $575,000 
lo 3,000 bbls 
111 tons $600,000 


1.075 bbls 


12 Mmef 


i Am $7,800,000 


1) tons 


120 tons 
motia 
dry 

S000 bbhs $2,500,000 


200) bbs $155,000 


15 Mmef $650,000 


575 bbls 
4,375 
8) tones 


D bbs 


$4,000,000 
$2,000,000 


$100,000 
$14,800,000 


150 bbls 


7% tons 


$!, 100,000 


1,000, 2.200 bbls 


$2,500,000 


0 toms $750,000 
OO bhis $400,000 


$1,900,000 


iO m bs $56,000,000 


how 
$12,000,000 

110 tons 

140 tons 

$4,000,000 


$19,000 bbls 


$35,000,000 
$350,000 
$3,500,000 


$5 0000) betkes 
4.20) bt le 
MO) bette 
1500 bt 


$600,000 


$43,000,000 


Contractor 





Under Constr 


Under Constr 4th Qtr., 1054 


Completing U.O.P. & Others 

Staff, U.O.P. 
and Others 
Kellogg, U.O.P 
& Others 


Under Constr 


2nd Qtr., 1955 


Under Constr 4th Qtr, 1954 


Under Constr Foster Wheeler 


U_O-P., Others 


ith Qtr, 1954 


Complete 
Complete 


Complete 
Complete 


Complete Girdler 


Projected 
Under Constr 


Staff 


Under Constr American Sulfur 


& Refining 
Planned wee 


Scheduled Spring, 1955 UoOP 


Planned 


Under Constr Autumn, 1054 


nder Constr Dec.. 1054 


der Conatr 


ted Qtr, 1955 


nder Constr April, 1955 


om plete 


Under Constr 1054 Blaw-Knox 


nder Constr Nov., 1954 Parsons 


om pleting 
oder ( onstr 
Complete 


Kellogg 

Late, 1054 
Stearns- Rodger 
Leonard Constr 


Complete Tears 


Texaco Dev 


Under Constr 1954 Urion Oi Parsons 


1955 


Late 


End 


Planned 


Engineering 
Contrac. 
Awarded 

Complete 

Under Constr Union Oil 

ODM Approved 

Under Constr 


To Begin Late 
1054 


Complete Soe- Vac 
Under Constr 
Complete 
Engineering 


Bechtel 
kaa 


Parsons 


Late, 1054 


Dec., 1954 Soe- Vac 


U oder Constr U OP Parsons 


Complete Atlant Parsons 


Braun 


*rocon & Others 


ummus and 
Others 


Kellogg & 


F 


Others 


oster Wheeler 


& Others 


Olsen 


Braun 


Chemico 


amariss Oil & 
Refining Co 


Parsons 


Grebe & 


T 


Doremus 


tearns- Roger 


ears, Henry ¢ 


Blaw- Knox 


Parsons 


Kellogg 
Lummus 
Stearns- Rodger 


( 


Leonard Constr 


Parsons 


at. ( onatr 


Braun 
Calstate 


Bechtel 


Bechtel 


Ea&A 


Parsons 


Parsons 


Parsons 


FI 


sor 
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Tornado 
hit here? 


People in Lima, Ohio, couldn't even notice 
a dim-out of industrious sparkle in the lights 
of Sohio’s refinery. On that night, though, 
hundred-mile-an-hour winds from a nearby 
tornado knocked out one of the refinery’s two, 
34-kv utility feeder lines. The “cat cracker’s” 
3000-hp blower motors were thrown out of 
synchronization and started an ominous whin- 
ing slowdown. 

In less than 4 seconds, three things hap- 
pened: a Westinghouse Under-Frequency 
Relay took the motor drives off the line, so 
that the rest of the plant load could be reap- 
plied in segments. DH air circuit breakers in 

(continued next page) 














Meet Carl Olson, Westinghouse Industrial Engineer, who 
reports on how a new conception of power reliability re- 
sulted at Sohio’s Lima Refinery through electrical distri- 
bution and drive control. 


Page I of 4 in this section 





the main Westinghouse Switchgear automatically cided that quick restoration of power is the most 
closed, bringing power in from the second utility efficient method of assuring continuous production 
feeder. Automatic control restarted the blower mo- from the refinery process. An ingenious control sys- 
tors and a $30,000 outage was averted. tem was installed to automatically clear trouble 
This absolute electric power reliability was the in 4 to 5 seconds. The resulting electrical system 
result of thorough planning by Sohio Engineers, brought important advantages in flexibility, eco- 
the Dingle-Clark Co., and Westinghouse. They de- nomical operation and simplified maintenance. 


At Sohio’s Lima Refinery ... 
Speedy restoration of service is 
key to process protection 


MAIN 
POWER 
CENTER 





MAIN —, 
SUBSTATION me 





——— 4160 VOLTS 


448 VOLTS CATALYTIC 
CRACKER 





CONTROL 

LUBRICATING CENTER 

OIL PLANT FOR TANK 
FIELD 


Main Westinghouse Substation distribytes power ot 4160 volts, 
through two feeders, to the catalytic cracker and to Westinghouse 
Power Centers located throughout the refinery where power is 
brought down to 440 volts. 


Westinghouse 4160-volt Switchgear, left, is located in the Drawout feature of these high-voltage, Type DH, De-ion® 
main substation protecting refinery load of 16,200 kva. It circuit breakers allows them to be changed in only 3 min- 
provides under-frequency and automatic-starting control utes. Inspection and maintenance can be made simply and 
for the main blower motors. quickly with minimum disturbance to refinery operations. 





. « « System growth at low cost results 


protection. First, these breakers will not trip on 
light or short-duration overloads. Second, they will 
trip immediately in case of serious fault, but once 
the fault is cleared a flip of the breaker handle re- 
stores power. There is no time lost locating replace- 
ment fuses. Third, AB-I breakers always remain 
properly calibrated. There’s no danger of under or 


The refinery’s present duplex system is so planned 
that Sohio can add additional capacity easily in 
the future. Sohio engineers point out that they are 
now using 16,200 kva, and can go up to 25,000 kva 
without adding additional switchgear. 

Standard, unitized construction of Westinghouse 
Substations and Power Centers will make it easier 
to expand or rearrange circuits when needed. over fusing. 


Westinghouse Field Engineering 
Westinghouse Power Centers plays a part 
add economy In the event of major electrical equipment damage, 
Sohio can always rely on Westinghouse Field Engi- 
neering Service. Available from 56 Field Service 
Offices, Westinghouse Engineers are on 24-hour call 


Sohio engineers report that the compact and com- 
pletely enclosed design of Westinghouse Power 
Centers permits installation near the centers of re- 
finery load with resulting savings in power and to take care of emergencies. 

cable, and at the same time conserves building space. In addition, 38 Westinghouse Manufacturing and 
Voltage loss at distant locations, such as tank-field Repair Plants provide factory-type service. And 31 
pumping stations, is prevented. Motor drives oper- Westinghouse Renewal Parts Warehouses help to 
ate efficiently at full rating. simplify many refinery inventory problems on elec- 

trical equipment. 


Maintenance man-hours limited Next page, steam or electric drives . . . 


On low-voltage circuits Westinghouse AB-I Circuit how the decision was made. 
Breakers cut down maintenance time with 3-step 





you can 6e SURE...tF ns Westinghouse 


be tS 


Oil-immersed, combination Life-Line Starter and AB-I cir- 
cuit breakers are grouped together providing control and 
circuit protection for pump motors. Units are easily in- 
spected by lowering oil tanks. 


Westinghouse 440-volt, Outdoor Power Center for the Lu- 
bricating Oil Plant contains two 1000-kva transformers, 
4160/440 volts, and 440-volt air breaker switchgear. 





for continuous operation of 
Sohio’s Lima Refinery. . . 


5M, 


Electric drives 
show lowest cost 


Thorough study showed electrical drives to be the most 
economical way to expand Lima Refinery capacity to 
50,000 bbls. per day. Westinghouse experience in supply- 
ing both steam and electric drives helped to point out 
lower electrical installation and operating costs. 

Refinery operating efficiency is improved with the 
help of Westinghouse Motors and Control for the “cat 
cracker" blowers and synchronous motors on the Lubri- 
cating Oil Plant refrigeration compressors. These syn- 
chronous drives improve the system power factor and 
deliver more power per dollar. 

Life-Line® motor drives in the Lubricating Oil Plant 
and tank field require minimum attention, Sealed, pre- 
lubricated bearings and tough conductor insulation pro- 
tect them from dust, moisture and corrosive action. 

In analyzing refinery drive requirements, Westing- 
house Engineers can help you with complete impartial- 
ity, too. Whether steam or electrical equipment proves 
more desirable, Westinghouse engineering provides de- 
pendable facilities for continuous refinery operation. 


What to do NOW! Call your local Westinghouse Rep- 
resentative with questions on any of the equipment dis- 
cussed. He'll supply you with copies of the literature 
listed below. Or write Westinghouse Electric Corpora- 
tion, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 


Power Centers B-4162 
High-Voltage, Metal-Clad Switchgear B-5306 
Low-Voltage, Metal-Enclosed Switchgear 8-5282 
Dry-Type Transformers 8-5920 
AB-I Circuit Breakers B-5456 
Preventive Maintenance Booklet 8-5477 
Synchronous Motors and Control 8-5300 
| Motors and Control for Petroleum Industry B-5444 
) Life-Line “A” Motors B-6154-A 
Life-Line Motors (200-700 hp) 8-473) 
Large Induction Motors B-4739 
Complete Industrial Control and Services 8-605! 


Two Westinghouse 250-hp, 4160-volt synchronous motors 
with special enclosures operate safely in hazardous atmos- 
phere. Westinghouse Engineers designed special hoods for 
purging the motors continuously with fresh air 


Pumping operations in the tank field are powered by Life- 
Line motors. Sealed, pre-lubricated Life-Line bearings elimi- 
nate the time and cost of greasing maintenance, prevent 
entry of dirt and moisture into the bearing. MP-3031 


you can 6€ SURE... i¢ its 


Westinghouse 





REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 


Expa 1) bbls $40,000,000 Complete Fluor 
$2,000,000 Braun 


$75,000,000 Under Co ri 55 Bechtel 


$2,300,000 Complet ‘ ‘ Kraut 
$600,000 Under ¢ st J.B. Gall Ce 


$500,000 


Kraun & Other 


Braun & Other 


150,000 


1,900,000 





FOREIGN 
Canada 
Amer 


I 
1p 


$20,000,000 le ) e 1955 , ! Canadian 


Kellogg & 


1),000 bbl 000,000 
0,000,000 


5,500,000 
60000 000 


OOOLOO0 


000,000 [he $20,000,000 


000.000 


4,000,000 


0,000,000 


$4,000,000 





COMPANY 


ght Produce 


Refiners, Ltd 


Latin America 
bean Hef “ 


Creale Petroleum 
Cory 

Diadema Argentina 

Empresa Nacional de 
Petroleo 

Emprena ( 
de Petrolece 


mal Petro 
beum ( ompany 
(olomtha 

mal Petro 


Internat 


Internat 
leum (Colomtna 


Petrolegs Mexicanos 


Petroleos } 


Petrolecs Mea 

Petroleos Mexicanos 
Petroleas Meav 
Petroleos Mex 


alm 


anus 


Vetroleos Me 


Petroleos Mexve 
Petr 


anos 
leas Meaicanos 


dom hana 


Plant Site 


Montreal 


tettler 


Alta 


Hires 


Hahia, Brasil 


Amuay Hay 
Katado Faleon 
Venesuela 


Amua 


Buenos Aires 
Valparawo 
(hile 

Barrancaber 


meja, (olomina 


(Cartagena 
Coloma 
Harrancaber 
meja, ‘ olomtina 
Tamaulipas 
Ciudad Mader 
Meaico 
Tamaulipas, 
Arbol Grande 
Pet. Mex 
Mata Redonda 
Vera Crus, Mex 
Porn Rica, Mex 
Reynosa, Mex 
Mes 


Salamanca 


Meaiwo, DE 
Tampico, Tampe 


Near Pones 


Puerto Ro 


Rio de Jane 


ras 
apuava Sao 
Paulo, Krasd 
al “va “* 
Paulo, Bra 


Eva Peron, 


Argentina 


Project 


winet 


K ery 


m 
Refinery 
Cat ( racket 
Gas Absort 
Pl 


Vlatlormer 


Cas Treating 
rit 

Refinery ; Cat 
Crker & Aux 
Init 

Therm. Crk. R 
Reforming, \ 
Hreaking { at 
Poly 
Anhydrous Am 
mons 

Lube Oil Pace 


Atmospher 


Pipestall 


Fluid Hydro 
former 
Luboil Ref 


Refinery 


pping Unit 


Lube Oil; As 
phalt Refiner 


Refinery 


Refinery 

Modernization 
Enlarge Re 
( apacity 


Enlarge Refiner 


Improvements 


Expansiot 
Expansion 
Lube Oil and 
Paraffin Pit 


Expan. Cine Al 


I ‘ 
Crude Oil Re 
finery Mod 
Vac. Dist 
Crker & Re 
lated Fac 


Feed Prepare 
tion Fractior 
tion, Gas Cor 
centratiot 
Poly, Unit 


Offsite Fa 


finery 


Daily 
Capacity 


iw 
4000 bi 


11,000 bbls 
> 750 bible 


$5,000 ble 


100 tons 
2,000 bbls 
10,000 bile 


30,000 bbls 


7TC000 bbbe 


10,000 bbls 


A000 bbls 
20,000 bbls 


10,000 bbls 
15,130 bbls 


1.000 bbls 
Avuas 


60.000 tons lube 
wl 10.000 ¢ 
Aaphait/yr 

25.000 bhbs 


45,000 bbls 


47.2%) bbl 


+100 Mmef 
5.000 bbls 

2200 bbls. Lube 
142,000 Ibe 
Wax 

120 Mmef 


10.000 bbls 
5.000 bls 


10.000 
Jo 000 


2,000 


REFINERY AND OTHER PLANT 


F stemated 
Cos 


$2,000,000 
$5-6,000,000 


$10,000,000 


$2,500,000 


$10,000,000 


$4,000,000 


$11,000,000 
$5,000,000 


$4,000,000 


$40,000,000 


£12.900,000 


$44,000,000 


$8,000,000 
$30,000,006 


$8,000,000 
$35,000,000 


$20- 25,000,000 


$8,600,000 


$25,500,000 


$20,000,000 


$7,000,000 
$33,000,000 


$3700.00 


$20,000,000 


$12,000,000 


$15,000,000 


CONSTRUCTION—Continued 


Probable 
Completion 


Status 


neering May, 1955 


sth Qtr., 1954 


ist Qtr, 1955 


Engineering 


Complete 
Completing 


Complete 


1956 


jected Early 
anned 


Under Constr Late 


jected 


Projected 1954 


1954 


Projected 


1954 
1954 


Inder Constr 
Project 
Completing 


Under Cs 


1954 
1054 


Projected 


Projected 


PETROLEUM 


Licensor 


U OP 


VvoPp 


Hydrocarbon 
Calif. Res., 
Sheil Dev., 
Fdeleanu 


Texaco Dev 


Standard Oil 


Undetermined 


Edeleanu 


drocarbor 
alif. Res., 
Soc.-V at 


REE 


Engineering 


Procon Car 


U.OLP., Kell 


Can. Kellogg 


U.O.P., Can 
bou Eng. Co 


Parsons 


Foster Wheeler 


Wheeler 


Foster 
op 


P.A., Kellogg 


Foster Wheeler 


Hydrocarbon 


Foster Wheeler 


Brinckerhoff 
Hall and 

Macdonald 
Keilogg PA 
PA Hydro- 


arbou 
Hydrocarbor 


Kellogg 


Contractor 


Procon Can 


Can. Kellogg 


Can. Kellogg 


Caribou Eng 
lo 


Procon (Can.) 


Treco 


Fluor 


Pa Hydro Res 
snd \ 


Kee 


Foster Wheeler 


Foster Wheeler 


Foster Wheeler 


Foster Wheeler 


Kellogg PA 


PA. Hydre 


arbon 


Hydrocarbon 
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You will Dump High Costs, too.. 


. .. when you install the Dempster-Dumpster 
System of Bulk Materials Handling 


Manufacturers over the nation have learned 
to eliminate the costly and inefhicient method of 
handling bulk materials with conventional dump 
trucks, drivers and loading crews. You can equip 
one truck with a hydraulically operated Demp- 
ster-Dumpster. Then, inside or outside buildings 
at convenient accumulation points, you simply 
place detachable Dempster-Dumpster Containers, 
in capacities up to 4 times that of conventional 
dump truck bodies, with each designed to suit 
the materials to be handled—be they solids, 
liquids or dust .. . hot or cold. . . bulky, light 


or heavy. Containers shown at left, all handled 


PICK UP — 


by one Dempster-Dumpster, are only a few of 
the many available or that can be built to meet 
your needs. The Dempster-Dumpster, operated 
by only one man, the driver, serves scores of con 
tainers . . . one after another, as shown below. 
You eliminate trucks standing idle. You 
eliminate re-handling of materials. You eliminate 
loading crews. You increase efficiency, sanita- 
tion and good plantkeeping with this Dempster- 
Dumpster System—the lowest cost method of 
bulk materials handling ever devised. Write to 
us for complete information. Manufactured ex 


clusively by Dempster Brothers, Inc. 


DEMPSTER BROTHERS, 574 Dempster Bldg., Knoxville 17, Tennessee 


July, 1954 


PeTROoOLEUM REFINER 


For more data on advertised products, use Readers’ Service Cards, last page 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continuved 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Completion Licenser Engineering Contractor 


000 bbbs U nde 1954 Kellogg Kellogg, Y.P.F Y.P.I 


1954 i Y.P.F 


YOO 


Europe and Alrica 


td 


Lid 
Badger, Lid. FB. Badger, Ltd 


Lummus 


WAL LL 
100.000 ! Lummus 


ium ' 
000.000 lt nder tr 5 $ i” 5 Basf, Lurgi 


ww 


Foster Wheeler 


G.B E.B. Badger, Ltd 


tr Wheeler Foster Wheeler 


S & W Badger 
Div 
S & W Badger 
Div 
5 & W Badger 
Div 


Hydroearbor 


B. Badger, Ltd 
$10,000,000 r , r (Qu imi 
Qtr 
2nd Qtr., 
2nd Qtr 


$50,400,000 
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Chitwood Gasoline Plant of Magnolia Petroleum Company, near 
Rush Springs, Oklchoma. Painting Contractor: Construction Service 
4 Company. Aluminum Peint: Socony-Vacuum #20-A-9. 


ALUMINUM PAINT at Magnolia Petroleum Company 
improves appearance, Is easy to apply, lasts longer than other paints 


We asked Magnolia why they use aluminum paint. Write us about your paint problems. Mail the 
They said that aluminum paint improves appearance coupon today. Free booklet tells how to paint with 
and that it is easily applied. Furthermore, aluminum aluminum. 
paint has excellent qualities of durability. — 

Magnolia’s experience demonstrates why alumi- ALC on 
num paint has become the most practical . . . most . 


popular paint in the petroleum industry. In addition, y aN Lu Pi é ie | u RA 


the excellent reflective qualities of aluminum paint 





; ALUMINUM COMPANY OF AMERICA 
on storage tanks and towers reduce interior tempera- 


tures . . . cut evaporation losses. So it’s really a 
matter of economy—and that’s important to every Aluminum Company of America, Paint Service Bureau 


business. 1793-G Alcoa Building, Pittsburgh 19, Pa. 


ALCOA does not make paint ... but ALCOA Please send your free book, Painting with Aluminum, 
Aluminum Pigments are used in more aluminum 
paints than any other brand. ALCOA’s co-operation 
with paint manufacturers has made possible many Company 
special formulas designed to solve your toughest adi 
problems. Aluminum paint offers the utmost in 
brightness and protection. 


Nome 


City 





REFINERY AND OTHER PLANT CONSTRUCTION——Continued 


Probable 


Estimated 
Completion 


Cost 


Daily 
Capacity 


Project States Licensor Contractor 


Poty. Pit 


COMPANY Plant Site 


Durban, 8 3150 bbls Completing Calif. Res Hydrocarbon Hydrocarbon 
Hydrocarbon 


Africa 


Standard- Vacuum 
KRefining ( omapny 
of South Africa 

Btanie Industria 
Petrolifera 8.p A 


( ompagnia 
Tenia Indus- 
tria Peiroh 


8.0.D., Compag 
nia Tecnia Li 

dustria Petrol 
Staff 
Procon 


Fluid Hydro 8,000 bbis $5,800,000 Complete 80.D 


former 


Livorno, Italy 


GB Procon (G.B 


Antwerp, Bel Platformer Completing 
gium 

Kutahya, 
Turkey 

Batman, Turkey 

Johannesburg 
Union of South 
Africa 

E.ngland 


Tankage & Transport 


Turkish Government Nitrogen Pit Projected 
End 1954 Parsons Parsons 


Under Constr 
Projected 


$10,000,000 
$20,000,000 


Refinery 4.950) bbls 


New Refinery 


Turkiye Petrolleri A.O 
Unior Petrol Refinery 
Lt 
Universal- Matthey Ref. Catalyst Under Constr Procon 
4Co 

Near East 


Anglo- Iranian 


Middle East 
Bechtel 
Staff 


G. Wimpey 
(London 
Middle East 
Bechtel 

Lummus 
Aramco 

Lummus 

Chemico 


Aden New Refinery 100,000 | Completing 


Fluid Cat 12,500 bbl $9,825,000 Plans Approved | Jan., 1956 a 
Hydroformer 
Vacuum Stull 25,000 bbls 
Hydrogen, Am- 
monia, Sulfurie 
Acid, Nitric 
Acid, Ammonia 
Sulfur, Am 
monia Nitrate 
Mafrak, Jorda Refinery $7,500,000 
Haifa t Mie $500,000 Late 1954 Staff 


Ras Tanura 
Aratna 


Aralnan American 
Ohl Company 

Bahrain Petroleum Co 

Fertilizers & Chem 


cals 


Saud 
Bahrain 
Haifa 


1955 
Late 1954 


Planning 


Under Constr Staff 


Israel $15,000,000 


Jordanian Kee 
struction Coune 
Kadimah (hemical 

Corp 
Mediterranea 
‘ vg ( 
audi Arabia aud 

Crovernment 


larael Deterge 10 tons 


Bechtel Asse Bechtel Asso 


250 bbls 
Procon 


Re Sidon, Lehane Refiner t 
400,000 Metrir 
t to r. Pw 
VO) tone Dr 


Aralna Ammor 


Par Bast 


inl ¢ Under Constr 


Under Constr 
Negotiating 
Under Co 


2.500 ble 
40,000 thle 


rma 


fia 


Kurma 
Kurmah She 
(* 
*~") 


a7 Karl 


000,000 
Va 


10.000 bbbs 2nd Qtr., 1955 Sox 


Houdry & Houdry 


Calif. Res 


+500 bbls Under Constr Early, 1955 


2,000 bbls 
Chiyoda Chem 


Engineering 


Chiyoda Chem 
Engineering 


Solvent Extrac Complete Texaco Dev 


tion & Dewax 

ne Processes 

Petroleum Yokohama Modern. and 
tefining Lid Japan Fixy " 
Compa lok 

Jaypee 

Tok 


12.000 bbs Texaco Dev McKee Mc Kee 


sma 
ama 
Hirasawa, Jape ilfonate lot P q 
Bombay, Luda $2.5.000,000 Lummus 
lard Va Foster Wheeler 
Refiner 
(lhceama 
Kelicgg 
International, 
Costain-Joho 
Bre 
BK. Badger 


Kellogg 
J 


A1OC 


we 
= &W. Badger | 
Div., BE. B I 
Badger, Ltd., 
Ewhank & 
Partners Chris 
tiana & Nelson 
Foster Wheeler 


S000 be 

12 t 

4,000 bt Foster Wheeter Foster Wheeler 
MeKee, Becht 

$7,000,000 Gas Corp., Ltd 
Braun 


$0 


dard- Va 000.000 


Refining ¢ 


m 


la 


* First appearance in tabulation t Added capacity 


NOTE 
Atlante 
Austir 
Radger 
& 6 
& 6 


Parker—Parker, Steffens & Pearce 
Parsons—The Raiph M. Parsors Co 
Petco—Petroleum Engineering Tool Co 
Phillips—Phillips Petroleum Co 
Pritchard—J. H Pritchard Co 
Procon—Procvn, Inc 


Edeleanu—Edeleanu Gesetischaft “BH 
Etabadger, S.A Etablissement Badger 
Fish—The Fish Engineering Corp 
Ferouson—H. K. Ferguson Co 

Fluer—} tuer Core 

Gas Plant Corstr.—Gasoline Plant Const 


Attantic Ref. Co SA 

Austin Co 

Mie Badger Manufacturio 
ut 


Badger d & 8. Badger 


Ce 
Sons Lte 


& Sons Pty Core 


itd 


PRadger Pty & 8. Badger 
Ww MM Barnes Co 

Bechtel Corp 

Biaw- Knox Co 
Graun Co 


Barnes 
Bechtet 
Blaw. Knox 
Braun—C Ff 
Brown & Root—Brown & Root Construction Ce 
Buckner—F J. Buckner Cerp 
Calif. Res California Research Corp 

an Kelloge—Canadian Kelloge Ce 

at. Constr Catalytic Construction Co 
hemico—Chemical Construction Co 

h Pro.—Chemical Process, Ine 

864i Chieage Bridge & tron Co 
hiveda—Chiyoda Chemical Engineering & Construction 

Ce, Ltd 
Chemical & tadustrial Corp 
Consolidated Engineering Company 
Craie & Co 

Day & Zimmerman 
Delta Engineering Corp 

Dresser Engineering Corp 

Ebasco Services, inc 
Ehrhart & Arthur, tne 


Dresser 
EbLasco 


EaA 


212 


Graff—Grafl Engineering & Equipment 

Graver—Graver Construction Co 

Grebe & Doremus—Grebde & Doremus 

Outte- Hutte—Gutte Hofnungs Hutte 

Hercules—Hereules Powder Co 

Hudson—Hudson Engireerirg Corp 

H WP —Head Wrightson Process 

HM ydrocarbor —Hydrocarbon Re areh 

Hydro M—Hydrocarbon Mineraloe! GmbH 

Hydro E—Hydrocarbon Engineering SARL 

Kaiser—Kaiser Ergineers 

Kelloga—The M. W. Kelloggs Co 

Kelloee—P A—Kellogg Pan American 

Koch—Koch Engineering Compary 

K oppers—Koppers Co ine 

Lummus—The Lummus Co 

Macco—Macco Corp 

McKee—Arthur G. McKee Co 

M.C & S—Merritt-Chapman & Scott Corp 

Otsen—O. L. Olsen 

P A. HydroRes 
Ce 


Process Co 


Pan-American Hydrocarbon Research 


Quaker—Quaker Valley Constructors 
Rust—Rust Engr. Co 
S & B—Singmaster & Breyer Separator 
Soc. Vac.—Socony- Vacuum Oil Co 
Southwestern —Southwestern Constr Co 
S$ 0.0.—Standard Oi! Development Ce 
Sohio—Stardard Oil Co. of Ohio 
er—Stearns-Roger Mig. Co 
Suntand Refining Co 
er Div. —Stone & Webster 
Badger Process Div 
S & W Canada Ltd.—Stone & Webster 
Sweeo—Southwestern Engineering Co 
Tears—T s Engineers 
Tetlepsen—Tellepsen Construction Co 
Texaco Dev —Texaco Development Corp 
Texaco—The Texas Co 
Texas Natural—Texas Natural Gasoline Corp 
Treco—Refinery Engineering Co 
U0. P.—Universal Oi! Products Co 
1}. G. White—J. G. White Eng. Corp 


REFINER 


PETROLEUM 


Nobel Co 


Engineering Corp., 
Canada Ltd 





Another 
CHEMICO 


achievement 








By the completion of the 450 ton-acid plant for the Anaconda Copper Chemico plants also make 
Company at Weed Heights, Nevada, Chemico has added another H,SO, from these sources 


unusual raw material to the list of materials from which Chemico 


Hydrogen Sulfide 
Sulfide Ores 

Sulfur 

Waste Smelter Gases 
Sulfur Dioxide 
Refinery Acid Sludge 
Spent Alkylation Acid 
Pickling Liquor 


plants produce sulfuric acid. Low grade ores containing 25 to 30 
per cent uncombined sulfur are roasted in Dorr FluoSolids 
reactors to produce strong sulfur dioxide which is cooled, purified 
and processed into fresh acid of high strength. The plant has 
unusual features of design that permit it to operate at 150 tons 
or at 500 tons per day capacity with equal efficiency. e If your 


problem relates to sulfuric aftid manufacture, concentration or 





recovery, Chemico can help you. 


A UNIT OF AMERICAN CYANAMID COMPANY 


CHEMICAL CONSTRUCTION CORPORATION ie) 


488 MADISON AVENUE, NEW YORK 22,N.Y. 


CABLES: CHEMICONST, NEW YORK Chemico plants 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION are profitable 


cc 271 (INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG investments 
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Cities Service Additions 
To Plant Near Completion 


\dditions o the Cities Serv M 
Ind., including i 
yking capacit and a 
ire nearing comple 
ready for operation this 
Kellogg i 
illman, Ine 
project, and is 


expansion, whicl 
Ive moderniza 
Kellogs at 
iO | 
tint 
run 
dernt 


t ‘A? 


Sunray Speeds Refinery Additions— 

When put in operation at the end of the year, this coking unit, now under construction at 
Sunray Oil Corporation's Sunray Village south of Duncan, Okla., will produce 120,000 tons of 
coke yearly. A record number of more than 300 workmen are advancing the work so that the 
unit can start production at the same time as a UOP platforming unit also under construction at 
the refinery. When the above picture was taken in June, the coking unit was about 40 percent 
complete, while the platformer was about 75 percent complete 


ximately 0.000 


Petro Begins Work on New Turkish Refinery 
Tuscola Polyethylene Unit Starting to Take Shape 


has started on National Construction of above ground struc 

Petro-Chemicals Corporation's new tures of Turkey's first modern refinery 

° “1 9° polyethylene unit at Tuscola, Hl. The is scheduled very shortly. Road and 

Anglo-lranian Building plant, being constructed by The M. W foundation work on the $10 million 
Kell r Company, is expected to be on — plant is completed 


Two Platforming Units tre ae te the spring of 1955 he design basis Lor the plant which 


The existing ethylene facilities are is being erected at Batman, Turkey, 


(onstt 


Construction of two platiorming unit 
is bewun at two of Anglo-lraman Ohl 
Company's refineries in the United 
Kingdom ‘ vy, in Wale ind 


Kent ut! 


modified to provide the extremely provides a capacity ot 6950 barrels pet 
ethylene required for production of day of 20-gravity high sulfur crude 
polyethylene Since the Ralph M. Parsons Company Los An 
consuming processes at veles enwimeerimne onstructs » and re 
ver uritv raw ma search firm, 
divert | construction cor 
streams fro Che refinery, 


tr 


| Tie it) 
day of railroad tuel 
: 


mately 1400 barrels 
which Is 


i 


Hercules Starts Up ae ee 
powe plant an I 

Missouri Facilities - eggs sete beg slentte 
!’ cttor ! anhiydr : ! tion facilities, both for 


petrochemical installati 


Texaco Starts Work on gs al “lee! Greek Government Chooses 
New Alkylation Unit luction of various other chemicals at Self to Build Refinery 
(ata ‘ i nat ct ( ' ! rmipal | ) mil 1 (fers b ~ 1 Va 
ny and i (;sreek-Amer 
headed by Spyr Sk ra 
finery m (Csreec have 
the Greek 
wy - seen en 


construct the 
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Lote 


UPGRADING 


os FF Be A 
- ~ . 
@ First Commercial Unifining Unit 
, United Refining Co 
Warren, Pennsylvania 


UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


@ Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced ‘‘Unifining’’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary. 


Please contact Harshaw for further information on this catalyst. 


4 ARSH s 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 
Chicago 32, Illinois © Cincinnati 13, Ohio © Detroit 28, Michigan ¢ Houston 11, Texas 
Los Angeles 22, California © New York17,N.Y. © Philadelphia 48, Pennsylvania 
Pittsburgh 22, Pennsylvania 


* Trademark of Union Oil Company of California 
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TESTING OF CUTTING FLUIDS ulilizes an Electronik temperature 
recorder to chart the heating of work and tool on lathe, during 
cutting operations with different cutting oils. 


ENGINE PERFORMANCE wilh various fuels and oils is measured 
with these Electronih instruments in a sound-proof room tn the 
Automotive Ou and Gasoline Testing Laboratory 


ELECTROCHEMICAL ANALYSIS 0/ several different types is readily 
accomplished with this laboratory-built apparatus. Ampero 
metric, polarographic and potentiometric Utrations are recorded 


on an Electronih instrument 


Automation- 


with 


ONL RESERVOIR ANALYZER— 

an analog computer using an Electronih instrument to record 
results—is used for studying the production of oil wells, 
and for predicting the need for well-stimulating action 


216 For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM k KLINE iN Vol 33, No. 
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PILOT PLANT STUDIES app/y complete instrumentation to 
gain data on characteristics of new processes operated in 
miniature. Here a process engineer adjusts the set point 
of one of the Electronih instruments which maintain 
temperatures tn the bed of a catalyst aging unit. 


. accelerates Gulf Oil’s research 


}  agrennge MEN, as well as production men, find 
that modern Honeywell instrumentation can 
help them to function more efficiently. The examples 
shown here at the laboratories of the Gulf Research 
& Development Company are typical of the ways 
that these instruments s busy scientists countless 
man-hours of routine wor 


Observing tests . . . writing down figures . . . drawing 
curves of results .. . these and many other laborious 
tasks that used to take up the research man’s time 
can now be performed automatically by ElectroniK 
instruments. In many respects, the “automatic labo- 
ratory” is closer to reality than the automatic 
factory. For, through the use of ElectroniK instru- 
ments, many tests which formerly needed constant 
supervision can now run practically unattended . 

data is being accumulated at an accelerated pace. . . 
valuable personnel are being utilized more effectively 


As you can see by glancing through the applications 
pictured, the field for instrumentation is as broad 
as a research man’s imagination. Often, standard 
ElectroniK models fill the requirements. And for the 
specialized needs of pilot plants and basic investiga- 
tions, there are numerous modifications of this versa- 
tile instrument—such as the Function Plotter, the 
Duplex Recorder, the !» Second Pen Speed Recorder, 
the Precision Indicator, and the High Impedance 
Recorder. 


Your nearby Honeywell sales engineer will be glad 
to discuss applications in your own research activities 
. and he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., [ndus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


@ REFERENCE DATA: Write for Catalog 1521 “Electronik Recorders’, and for Data Sheets on specific research zpplication 


Honeywell 


BROWN INSTRUMENTS 


ist we (Covtols 








o-MILE LPG LINE CLEANED 
BY DOWELL IN 12 HOURS 


Chemical cleaning restored 200 pounds of pressure 


lost through scale-choked butane line 


A pressure drop of about 200 pounds, due to scale accumulation 
in a butane line, was increasing pumping costs. The 2'2-inch 
buried line carries butane from a refinery to a butadiene plant 
Dowell Service cleaned the line in 12 hours 


original discharge 


pre ssure was re stored the work- 
load on equipment handling the butane was lessened, netting the 


five miles awa 
uithout dismantling or digging The re sults 


the line was metal-clean 


«nye rator a considerable saving 


Dowell engineers took specially prepared solvents in truck- 
mounted tanks right to the job. They applied the chemicals 
through regular connections using Dowell-designed equipment, 


which includes all necessary pumps and control devices 


This is but ove example 
Dowell provided the practical solution to tricky maintenance 


lhere are countless others where 


DOWELL SERVICE 


Over 130 Offices to Serve You with Chemical Cleaning for: 


Boilers + Condensers * Heat Exchangers * Cooling Systems 
Pipe Lines + Piping System + Gas Washers + Process Towers 
Evaporators «+ Filter Beds 


Process Equipment 


* Tanks 





cleaning problems. Dowell Service is designed to clean process 
lines, heat exchangers, tanks and many other pieces of industrial 
equipment. No special seaflolding is required. Dismantling and 


downtime are kept to a minimum, 


Solvents are applied by Dowell engineers according to the 
techniques demanded by the job— jetting, filling, spraying, cas- 
cading or vaporizing. These liquid chemicals go wherever steam 


and water flow, reaching surfaces inaccessible to other methods. 


You can discuss your cleaning problems fully, simply by calling 
a Dowell engineer. He will be happy to make cost estimates—no 
obligation, of course. For more facts about Dowell Service. call 
vour nearest Dowell office. Or, if you prefer, write directly to 


Tulsa, Dept. G-31. 


DOWELL 





A Service Subsidiory of 
THE DOW CHEMICAL COMPANY 


Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED ¢ TULSA 1, OKLAHOMA 
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What's Happening 


the Industry 





ASTM Presents Awards 
For Cunning Service 


in the field 


re nonored 
nnual mec 
tir 

Vesting 


met 


API Project to Study 
Crude Mitregen Compounds 


ject identified as 
4 hes been i 
Petroleum 


rat 


T cjtle i 
named Nits 


leur, I 


has been d 
ns with eact Ser 
t from the others 


ndividual 


IRAA Gets Reply From 
Justice on Import ay 


f Justice has repl 


mt Refiners A ss< 


Standard Oil Development 
Has New Petrochemical 


empotton | 
ucts, 
tr nani 


meuM REFINER 


1" Ike 


UCC Employes Win Safety Award— 


On behalf of employes of Union Carbide and Carbon Corporation, 


Morse G. Dial, UCC 


president at left, accepts the Award of Honor for the firm's accomplishment in safety during 
1953 from Ned Dearborn, president of the National Safety Council. During 1953 the accident 
frequency rate for UCC employes was 3.6 disabling injuries per million man-hours worked. This 


is 73 percent below the frequency rate for all U. S 


industries. The NSC award is made for 


improvement in frequency and severity rates below par rates established by the Council 


API Training Committee 
Meets ; at Tide ogo Plant 


lifornia District Ce 
Industry eet 


meccting 


ited 
unde 

i Ret 
Mmipanies 


ustries 


uctients 


petroleum 


Stanolind Makes Edwards 


New Sales supeeintapennt 


| dwards has been inted 
rintendent of Stanoline Onl 
succeeding ‘ \ 

Stanolind t 


1946 
i number of supers 
1953 has been ass 


ntendent 


inolind 


Shell to Acquire Assets 
Of Alcohol Producing Firm 


voration and Lac 
ol producers ot 
intly an 
Shell 


ave }o 
inder whiel 
or physical 


ic firm. The sale includes real 


assets 
inventories, bonded warehouse 
nd the alcohol denaturing and 
ifacturing plant which Lac 
ating for 18 at Culver City 


estate, 
facilities a 
mat has been 
years 


ASTM Gives Mackenzie 
Honorary Membership 


B Inamimous action of the board of 
Fries Hr ot the yoteel to society ! 
Pesting Mater ils Kenneth G Macket 
vie ha been elected an hon rary met 
ber of the soctet \ of the 

r more than 42 Macken 
been secretary of its Committee 
leum Products and Lubricants 


member 
society i years, 
it } i 
on Petr 
ce chairman and 1 resident 
Mackenzie retu rom The lexa 
Marcl 4, and is now 
engaged m consulting work in Chicage 


and Westpor Cont 


(ompan 


NGAA Sets Meeting Dates 
The Natural ¢ line A tion of 





if you meter or proportion 


small volume flows... 


THERE Is 
A HILLS-McCANNA 
tay TYPE PUMP 


STANDARD 
1, 2, 3 or 4 FEED 
UNITS 


Standard “U” Pumps are 
available in maximum ca- 
pacities from 0.10 to 24.0 
gal. per hr. per feed. Oper- 
ating pressures from 125 
to 5000 psi. 


JACKETED 
UNITS 


For handling materials 
that require heat or re- 
frigeration, “U" Pumps 
can be supplied with 
either or both jacketed 
liquid ends and check 


; a2 4 Teast, POSER PE “eo EPL? 
5H Pi 5 PARE SPA wae Pd.nK 14 Ce) fe tS Ba ake | 
BR ta mn * bolle 7 eS at “is , LPR! Cay RE 


VARIABLE 
SPEED UNITS 


“U” Pumps can be fur- 
nished with a variable 
speed drive which per- 
mits varying capacity re- 
motely or automatically 
when combined with the 
proper auxiliary equip 
ment. 


Write for Catalcg: 


Catalog UP-52R gives full data on all sizes and 
types of Hills-McCanna “U” Type Pumps. Write 
for a copy, today. Hills-McCanna Co., 2441 W. 


Nelson St., Chicago 18, Ill. 


Also Manufacturers of : 
SAUNDERS TYPE DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS * MAGNESIUM ALLOY SAND CASTINGS 


Regional Meeting, September 17, 1954, 
Skirvin Hotel, Oklahoma City; South 
ern Regional Meeting, October 29, 1954, 
Blackstone Hotel, Tyler, Texas; Pan 
handle-Plains Regional Meeting, I 
cember 3, 1954, Herring Hotel, Ama 
rillo, Texas; Permian Basin Regional 
Meeting, February 25, 1955, Scharbauer 
Hotel, Midland, Texas; Thirty-Fourth 
Annual Convention, April 13-15, 1955, 


Baker and Adolphus Hotels, Dall 


Kellogg Gives $500 
Toward Bust of Gibbs 


Che first contribution by an industrial 
firm towards the creation of a bust of 
chemist Josiah Willard Gibbs for New 
York University’s Hall of Fame has 
been made. The M. W. Kellogg Com 
pany of New York has presented a 
$500 check to Professor E,. J. Durham 
of N. Y. U 

Willard Gibbs, Yale University pro 
fessor from 1871 to 1903, has been called 
the greatest theoretical scientist ever 
produced in the U. S. He is best known 
for his work in the field of thermody 
namics, the basis for a major share of 
modern physical chemistry and chemi 
cal engineering 

Several donations have been received 
from scientific associations and private 
sources, mm addition to the Kellogg gift 
Some $5000 is still to be raised for the 
creation and installation of the bust, 
according to Dr. Durham 


Electrochemistry Course 
Last in Humble Lectures 


The seventh annual Humble Lectures 
in Science program at the Baytown, 
Texas, refinery of Humble Oil & Refin 
ing Company will be concluded with a 
course m corrosion and electrochemistry 
It is to be presented by Protessor Nor 
man Hackerman the two weeks begin 
ning August 16. Professor Hackerman 
is chairman of the Department of Chem 
istry at The University of Texas, and 
VICE president of the Electrochemical 
Society and editor of the Journal of that 
society 

The Humble Lectures were estab 
lished by Humble Oil & Refining Com 
pany to help its technical personnel 
keep abreast of current devel yprnents 


in scrence 


Stone & Webster Appoints 
New Construction Manager 


I ] Ford has been named a con 
struction manager of Stone & Webster 
Engineering Corporation and will have 
offices at company headquarters in Bos 
ton. He has been 31 years with Stone & 
Webster, working on projects all over 
the U.S. and abroad 

Ford has been general superintendent 
for the last six years of Stone & Web 
ster projects for the Gulf States Utilities 
Company, Beaumont, Texas 


Keeling Rejoins Koppers 
In Chemical Division Post 


r. C. Keeling, Ir.. who has directed 


activities of the Hydrocarbons division 
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Your Company’s Future May Depend on 


THE RICH 7 PROTECTION 


_—— 


AER-0-FOAM 


The only Foam to carry this seal! 


THERE’S NO second chance with fire. So guard your 
flammable-liquids risks with fire-tested AER-O- 
FOAM. This is the foam that is tested on actual oil or 
solvent fires—every batch of it. Its tough blanket of 
fire-killing foam has already extinguished a fire 
when you buy it! 

Three fire-tested AER-O-FOAM products give you 
complete protection for flammable liquid fires—6% 
Regular Liquid and 3% Regular Liquid for petroleum 
fires, and AER-O-FOAM "99" for either polar 
solvents or petroleum fires. Write for data on AER-O- 
FOAM products and devices . . . Foam Chambers, 
Dip-tank or Drain-board Systems, Nozzles, Extin- 
guishers, Trucks, Towers. 

JUST OUT—"Foam Fire Protection,” illustrated 
booklet on what Foam is, what it does, how it works. 
Yours free. 
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NATIONAL AIROIL 


Oil Burners 


OF THE STEAM AND 
MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
BURNERS 


Now it last, the 
ol both evsetem If 


inherent advant ime 
fuel oil 


within the 


AIROLL Dual Stage 


ttomization 
ire profitably your one 
NATIONAT 
bu her 

WW year of 
design and 

of the Dual Stage Oi] Burner 
it ha thoroughly tested and 
roved in the held for hiring Petro 
Heaters Rotary 


new 


equipment 
back 


combustion 


manulacture ire om 


heen 
eum Processing 
Kilt HRT Scotch Marine 
W ite Tube He iler ete 

Ay sil itl it 
NATIONAIT 


Jurner tire ill grades 


No, 2 to No. 6 
of #0 to 300 
rlect 


nmend 


and 


three sizes the 
AIROIL Dual Stage 
of fuel oil trom 
ready capacity 
Further, for a 
pattern, we would ree 
using with the Dual Stage 
Burner either the NATIONAIT AIK 
Ol L nive il Register for forced 
dratt) of the NATION Al AIROT 
landen Unit for induced 
lralt 


Get detailed description, illustration, 
ind speciheations in NATIONAL 
ATROLL Bulletin 25 

OIL BURNERS and GAS BURNERS for indus 


trial power, process and heating purposes 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY O!L BURNER 

MECHANICAL PRESSURE ATOMIZING 
BURNERS 

DUAL STAGE, combining Steam and 
Mechanical Atomization 

LOW AIR PRESSURE O1L BURNERS 

AUTOMATIC OIL BURNERS, for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OIL BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


we 


with a 
a h 


flame 


natural of 


Ol 


\ON4 » 
hed 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 E. Sedgley Ave., Philadelphia 34, Pa 


5S. W. Division: 2512 So. Blvd., Houston 6 
Texas 
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hemical Corporation 
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Chemical division 


Mathic son 
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has rejomed 
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Keeling 


nIninL- 


are 


Ohio Oil Promotes Two 
In Refining Department 


Lemple ul chemust 


. ty 
s Refining 
jJeman and Coddir 


quartered 


Caltex Elects Pinckard 
Executive Committee Head 


Calitor 
pres 
and five 
He Ibe 


1050 


vice 


Oronite Adds Cook as 


Presidential Assistant 
M. Cool 


appointed assist 
president of Oronite Chem 
lard (hl Company ot 


ubsidiary. In his 


has beer 


ll serve as secretary 
iting ( 


it newly 


(Oper mimiuttec 


irtan ! created 
(ualit Sub-C ommiuttec 
nimient was senior 
vit California Re 
conducts re 


Standard 


ich 


parent 


Humble Promotes Morrow 


To Research Specialist 

Promotion of Morris R. Morrow to 

1 st mn the Researcl & 

n at its Baytown, 

lexas, refinery has been announced by 

Humble Oil & Refining Company. In 
1940 Morrow joined Humble and he 

since unusually broad 
| ‘ influencing the 

quality and pertormance of aviation and 


solvents and 


accumulated an 
mackeround m= tactors 
motor fuels, and specialty 
naphthas \s 


ntinue to work u 


specialist he 
field of fuel 


a research 
will « the 


products 


use Readers’ Service Cards, last pag: |’ 
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UOP Veteran Heid 
Retires After 28 Years 


J. B. (Ben) Heid, who has been ac- 
tive in the petroleum refining industry 
for 38 years, has retired from Universal 

Oil Products Com- 
pany 
His 
brings to a 
28-year career with 
UOP. He began his 
ong association with 
he company in 

TOP’s research and 
development labora- 
tories at Riverside, 
Ill. After three years’ 
work there, he was 
assigned tothe Legal 
department, and con- 
Heid tinued in this field 

until retirement 

Heid is the holder of 28 patents, many 
ot them the thermal crack- 
ing process. He began his career in the 
Petroleum field in 1917 when he joined 
the old Cosden and Company at West 
fulsa, Okla. as assistant mechanical 
superintendent 


retirement 
close a 


l 
t 
[ 


relating to 


Pan American Honors 
Half-Century Employe 


\ resolution honoring Llewellyn D 
Griffith, night superintendent of Pan 
American Refining Corporation’s Texas 
City refinery, on mpletion 


i 50 years of employment 


lexas, his cf 


Was Ul 


adopted last month by the be 


ird 


mously 
of directors 
In New Ameri 


pers 


attend Pan 
board Griftitl 
received the engrossed resolution 
sented by D. J. Smith, chairman of the 
board, and L. W. Moore, president. He 
is the first company employe at Pan 
American to complete a half-century of 
service 

Griffith, who will retire on pension in 
1955, began long career as 
on June 21, 1904, at 
refinery of Standard 
Oil Company (Indiana), parent 
pany of the Pan American group 
January, 1934, he has been the night su 
lexas City refinery 


York to 


cans riceting, 


January, his 
a rehnery 


the Whiting, 


employe 
Ind . 
comi- 
since 


perintendent at the 


Shell Oil Raises Two in 


Manufacturing Division 
hn 


to manager ol 
Oil Company. He 
derwood, who 
signment abroad 
ot the year 

J k Marsland manager ol 

Fechnological department, succeeds 
that depart 


promoted 


Shell 
( al 


Goldsmith has been 
manutacturing of 
succeeds \ H 


shortly on an as 
the end 


leaves 
and retires at 
assistant 
the 
Goldsmith as 
nent 


manager of 


Humble Promotes Booker 


To Technical Specialist 
Booker to 


Technical 


1 
techn 


Promotion of J. D 
] Service 


cal specialist im the 
Baytown, refinery 


Oil & 


lexas 


Humbk 


division at its 

been announced by 

Refining Company 
Booker joined 


division at Bayt 


has 


the 
wn oon 


Fechnical Service 
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WOCTSS PLANTS « PROCESS EVALUATION * PROCESS ECONOMIC STUDIES « MATERIALS HANDLING 


POW PETROLEUM BEFINERY, PETRO-CHEMICAL, CHEMICAL AND RELATED INDUSTRIES 


- J 
~ 
Veer a 


a 
x 


- MM f C ks L 
offers 


s recognized and qualified by the patent hold 


or engineering and erection of many patented 
cesses such as platforming, catalytic cracking, cat 
forming, furtural extraction, Duo-Sol, alkylation, etc 
Qur engineering department comprises at tablished 
| integrat rroup of process and design 


"pin  MACCO CORPORATION 


s with 


REFINERY DIVISION 


PARAMOUNT BLVD PARAMOUNT, CALIFORNIA 





nical special activities will be 
ocess designs 


initial op 


primarily in 
f new installati 


erations in the refiner 


Haugen and Simpson Shift 


To New Companies, Posts 
lee N 


' 
ral manager ot 


Haugen a vice 


Lake 


simpson as 


orporation at 
f F. M 


neral manager 


head 


ot 


Is Inc 
} 


a 
New Yorl as 


with 


emu 
been al 
The ant uncement is ack by Con 
nental Oil ¢ mpal nd Cities Service 
I wn both Cut 

vt cals, In 
vice president 
Bartlesville (dkla 


Cities Sery 


chiet execu 

organization, 

to establish 

Chemicals 

by Cities 

vice al nk ital cnvanut in 
petrochemical lacturing andre 
earch activiti 
Wilham ‘| ( ray has been elected 


director of Cuties 


es 


vice president 
Service Oil Company (Del.) 
Haugen 
general uper 
ent i the cx 
Refining div 
Cravens will also 


succeeding 
Formerly 
intend 
mpany's 
sion, 
serve aS manawer ot 
this vi ! 
s has beet 
Cities Sery 
vanization since 
when he was 
ved as a refin 
enginect He be 
chiet process 
Lake 
1942, 
New 


as hiet process enwineer ol the 


Callie 
enwineer at 
Charles in 
transterred to 


Crovens 


York 
company in 1947 and became 


Refinery 


veneral 


uperintendent t the division 


n 1950 


Indiana Standard Moves 
Engineering Research 


lranstet 


cle partment oft 


f the Engineering Research 

Standard Oy] ¢ 

(Indiana) from Chicag to a new labora 
t it W ting, Ind 4 has been 


completed two-story building 
center 


‘ 1 \ 
mipany 
+ 


} 


s located uw idard’s research 
on New York Avenue and is connected 
to the refinery administration and engi 


neering b 


Atlantic Refining Adds 
Market Research Manager 


The Atlantic Refining Company has 
appointed Donald R. Longman manager 
of market researcl He has most re 
one 


ent served a Xe t l 


Dunn & Bradstreet Market 
li New York 


Search divisiol 


ec 
> 


t 
ing Re 
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ADDENDA 


The article, “Corrosion Inves- 
tigating Techniques,’ appearing 
on pages 176-9 of the June issue 
of Petroleum REFINER, was 
originally presented before the an- 
nual meeting of the California 
Natural Gasoline Association, Oc- 
tober 8-9, 1953. 











Thayer of Sun Presented 
Honorary Drexel Degree 


While members of one of its largest 
»ked on, Drexel In 
Philadelphia, last 


degre ( 


graduating classes loc 
stitute of Technology, 
month conterred an honorary 
upon Clarence Herbert 
president in charge of manutacturing, 
Sun Oil Ce 

(One ft five so he 
mony, Thayer was presented the hon 
orary degree of Doctor of Engineering 
His citation, in part: “By virtue of his 
his great engineer 


pany 


nored at the cere 


creative imagination, 
ing talents and his high personal integ 
rity he has contributed mightily to the 
growth of the oil industry in the U. S 


and Canada 


Great Northern Elects 


D. B. McNamara Treasurer 


1) | McNamara has been elected 
treasurer of Great Northern Oil Com 
pany He will be com 
pany’s offices at St. Paul, Minn., until a 
new administration building is com 
pleted late in 1954 at the site of a plant 
| building 14 mules 


assigned to the 


(sre: * Northern is 
For the past 12 years McNamara has 
ted with The Chicago Cor 
poration, serving as as stant secretary 
ntroller since 1944 During this 
held positions with Great 
Corporation, Gult 
Stratton Pipeline 
Pipe Line 
subsidiary 


been as Cilale 
and es 
period he al ‘ 
Southern Chemical 
Plains 
Corporation and 


Corporation, 
Driangle 
Company, all associate or 


companies of Chicago Corporation 


LPGA Survey Shows Rise 
in Use of LPG Busses 


Busses operated on liquefied petro 
driven to a new high 
1953 The 
survey an 
Petroleum 


leum gas 
ot 60,537,447 total 
revealed in a 


were 
miles in 
higure was 
nounced by the 
Gas Association 

Added to the new mileage peak was 
of over 16 percent in the 
number of IL.PG-powered busses in op 
eration at the close of 1953. A total of 
1663 busse ere operating during 1953, 
vith 411 additions contemplated for 
1954. ‘The 411 LPG busses on order for 
1954 will bring to 2000 the number of 
in operation at the close of 1954 


| mquche d 


an increase 


busses 


General Petroleum Moves 
Love to Superintendent 


Happel Love has been appointed su 
perintendent of General Petroleum Cor 
refinery He 


poration’s Torrance, Calif., 


Thaver, vice 





More Accurate 
Level Reading 
of LOW 


TEMPERATURE 
LIQUIDS... 


JERGUSON 


Large Chamber 


NON-FROSTING* 
GAGES 


} OU get the highest possible 


accuracy of reading on low temper 
ature, low boiling point liquids with 
the patented Jerguson Non-Frosting 
Gage in the New Large Chamber 
model . because it insures less 
turbulence at the meniscus, and 
clear vision at the vision slot,  , 

This new Jerguson model has 6 
times larger area at the meniscus 
than the standard gage, so that there 
is a marked reduction in turbulence 
with light gaseous fluids that tend 
to boil or surge. Moreover, the 
problem of frosting encountered 
with these liquids has been clim- 
inated by a patented frost prevent 
ing unit extending from the page 
glass. This special transparent unit 
projects beyond the cover bolts and 
prevents frost from building up 
over the vision slot. 

Here's a dual feature gage that 
assures greatly increased accuracy of 
reading for the process industries, 
If you have a problem with light 
gaseous fluids, or with gage frost 
ing, it will pay you to investigate 
the new Jerguson Large Chamber 
Non-Frosting Gage . reflex or 

transparent, 


Jerguson Large Cham- 
ber Gage, Trans pare nt 
Type, with the patente d 
Non Frosting Gage 
Glass Extension. Write 
for literature on this 
gage, and on other non- 
frosting Jerguson mod- 
els, 


*Patented 


Gates and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Goge & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris. France 
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Now-a new line-up of 


AGE welding wire 


in coils, reels, packages 


@ Here are some of the ways PAGE welding wires are packaged to 
protect them during shipment and to make it easy for you to 
handle and stock them. Two new packages are Leverpaks and 
pallet-mounted coils. 

LEVERPAKS « Here's one of the best containers for coils up to 
16” 1p. It’s light-weight, but durable. It is sealed air-tight and is 
packed with moisture-absorbing substance to reduce corrosion. 
Release safety catch, pull lever, and the whole top comes off. It’s 
just as quickly resealed. Leverpaks can be rolled easily. They 
stack perfectly and take a minimum of floor space. They cost 
you nothing extra and have many re-uses. 

PALLET-MOUNTED COILS « If you have a fork-lift truck, you'll like 
PAGE'S new pallet-mounting of 22” 1p coils. Steel strapping and 
paper wrapping protect coils and hold them securely. You can run 
them in and out of freight cars and trucks, and spot them in 
your plant. 

AUTOMATIC WELDING WIRES «© Inert Gas—Six PAGE-ALLEGHENY 
stainless grades in .035", .045", and .0625” diameters. Precision 
thread-wound on 25-lb. non-returnable reels to fit popular arc 
welding machines. Submerged Arc — PAGE Stainless in wire diam- 
eters from 1/32" to 5/16", plain or cepper coated. In layer-wound 
coils or 22” or 24” mill coils. 

GAS WELDING RODS « In a variety of analyses: stainless, Armco, 


medium and high carbon, and manganese or naval bronze. 
Warehouse stocks in Chicago, Denver, Houston, Los Angeles, San Francisco 


Wrile ovr Monessen, Pa., office for literature and prices 
co Page Steel and Wire Division 
AMERICAN CHAIN & CABLE 


Houst 


Port 
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Pert 


has been with General Petroleum since 
1922, when he began as a fitter helper 
He has served as stillman, shift tore 
man and shift superintendent at the 


lorrance refinery 


Gemmer Succeeds Surface 
At Deep Rock Refinery 


John L. Gemmer, Deep Rock Ol 
Corporation auditor and tormer man 
ager of the company's Procedures de 
partment, has been named office man 
ager at Deep Rock's Cushing refinery 
He replaces Marion J. Surface, who ts 
retiring 

Surface, veteran employe with 36 years 
service with Deep Rock, joined the com 
pany in May, 1918, and has since worked 
at the refinery, He has been auditor, 
head clerk in the Accounting depart 
ment and, since 1951, office manager 

Gemmer jomed Deep Rock in 1950 as 
office manager of the company’s Chi 
cago office. He transferred to Tulsa 
early in 1452 as senior methods analyst 
in the Procedures department and was 
named department manager shortly 
thereatter 


Cox and Weinrich Join 


In Consulting Practice 
John T. Cox, Jr, and W. Whitney 


Weinrich have announced their associa 
tion as consulting chemical engineers, 
with offices at 1518 K Street, N. W., 
Washington, D. C. Cox has long been 
established in Washington with practice 
in rubbe 7. hemicals and petroc hemicals 
Weinrich has been in the petroleum in 
dustry, having recently served as man 
ager of Catalytic Construction Com 
pany’s Process Engineering department 
In addition to petroleum and chemicals, 





CHEMICALS WANTED 


The National Registry of Rare 
Chemicals, Armour Research Foun 
dation, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received 
urgent quests for the chemicals 
listed below If anyone has one or 
more, even if only one gram quar 
tities, please inform the Registry 


4-Methyl 14 heptanedi | 
2-Aminonaphthalene-4-sulfomie acid 
Quinquepheny! 

( ycloheximuid 

3- Methyl thi pl one 

Gilyeidic acid 
2,4-Diamino-5-hydroxyphenol 

Be ns phen nM 2,2’ du arboxylu ic id 
Octahydrophenanthren 
3,.6-Dhi-tert-butyleatechol 

Retene 

Hexa (p-dipher vl) -ethane 

Maleic dialdehyde 

2-Decenoic acid 

Epicyanohydrin 
Primethyleyclopropane 
Sym-di-alpha-naphthylethylene 
Cetraallylsilane 
Dihydrobenzore acid 
( vclobutene 











20LEUM REFINER 








PRESSURE-SEAL CAST STEEL VALVES 





Beller becatise .»» They have no bonnet flanges, 
bonnet bolts, or bonnet welds. Ideal for high-pressure, 
high-temperature steam service and corresponding 
boiler feed service, Walworth Pressure-Seal Cast Steel 
Valves weigh less, and take up less space than the 
flanged bonnet type of valves used for similar services. 


These are a few of the important advantages made 
possible by the design of Walworth Pressure-Seal 
Cast Steel Valves. Internal line pressure is utilized 
within the bonnet to maintain a tight, leakproof, 
body-to-bonnet connection under all normal operat- 
ing conditions. The higher the pressure, the tighter 
the seal. 

Ask for your copy of Walworth Circular 143. It 
gives detailed information, including sizes, dimen- 
sions, and specifications for all Walworth Pressure- 
Seal Cast Steel Valves. 


— {7 —_ 
= 


Cross section of 8-inch Series 900 Walworth 
Pressure-Seal Cast Steel Gate Valve. Pressure- 
Seal Globe, Check, Angle, and Non-Return 
Valves are also available in Series 600, 
900, 1509 and 2500 in a wide range >f sizes. 


WALWORTH 


Manufacturers since 1842 


valves . . . pipe fittings . . . pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Ht, 


For panel mounting with For panel mounting with 
double female connections. male inlet; female outlet. 


Panel mounted in seconds | 


Did you know that the best needle valve is also best for panel mounting? 

Look at the valves above . . . specifically designed for panel mounting. 
No holding fixtures are needed. Simply remove the packing nut and one 
of the holding nuts; slip the stem through the panel opening and re- 
assemble. The valve handle is packed separately to speed up the job — 
literally done in seconds. 

You get a neater installation at lower cost... just one more proof that 
we have thought of everything in the Marsh 1900 series. Note the 


unduplicated features opposite. Ask for Needle Valve Catalog covering 


all details. 


MARSH INSTRUMENT CO., Soles affiliate of Jas. P. Marsh Corporation 
Dept. R, Skokie, til. 


Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 


MARSH Zz. 


Standard globe Standard globe Standard angle Standard angle 
pattern with double pattern with mole pattern with double pattern with mal 





female connections inlet; female outlet female connections inlet; female outlet 
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VPETROLEL 


A quick, trim panel mounting 
with a twist of a wrench. 


MARSH 


The ultimate in 
Needle Throttling Valves 


All Marsh Needle Valves — for both 
panel and standard mounting — 
share these features that are com- 
bined in no other valves. 


Maximum working pressure: 10,000 
psi — for water, oil, or gas. Equally 
effective in lower pressure ranges. 


One piece. Body and stem-guide are 
fused into one piece by Marsh “Con- 
oweld” process. No danger of stem 
leaking or blowing out. 


Precision machined and ground stem 
—-of 416 stainless steel, Easier to 
operate at higher pressures. 


Finer regulation— provided by long 
fine stem threads which also give 
added strength. 


Machined from heavy ber stock — 
Both body and stem-guide. Sturdiest 
basic construction known. 


Deep “Marpak” packing — longer 
lasting; easier to renew. 


Deep throats and thread chambers 
—for tight make-up of piping. 


Handsome appearance— Electro 
zinc plated body, set off by sturdy 
malleable iron handle finished in 
heavy, attractive, yellow baked 
enamel. 


Clear markings. Bodies marked in 
accordance with M.S.S. regulations 
showing size, material, service sym- 
bol, maximum pressure. 


The standard series is shown 
opposite. 
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CORROSION RESISTANT 


Weinrich has done work in the design HEAT RESISTANT 


and development of atomic energy 


processes 


J 


Dow Advances Stoesser 
To Research Specialist (Ul is UU DIDO S 





Dr Wesley ( Stoesser, a research 
chemist in the Benzene Products Labo- 
ratory of The Dow Chemical Company, 
has been advanced to research specialist 


«FZ 


for his achievements over the past 26 | J 
yveatTs - 
Ls Stoesser is the second scientist 
awarded that title, the classification - % 
being created by the company in 1953 
to give recognition for exceptional re 
search ability 
Eligibility for the classification re 
quires a notable record of accomplish 
ment in research and devotion to the 
high standards of science as a protes 
sion 
Dr. Stoesser began his Dow career in 
Midland in 1928 and over the years has 
served in the Organi Laboratory; in 
process development; as research dire¢ 
tor of the Chemical Wartare Plant 
(1942-44). and in the Benzene Products | 
Laboratory 


Warren Elects Three to 
Assist Vice Presidents 


Election of assistant vice presidents | 
for its Manufacturing, Natural Gasoline 
Sales and | iquetied Petroleum Gas divi 
sions has been announced by Warren 
Petroleum Corporation 

Those elected to the newly created 
positions: C. E. Wharton as assistant to | 
H. W. Harts, vice president in charge | 
of manufacturing; J. M. Reidy as assist- | 
ant to S. I. Hulse, vice president in 
charge of natural gasoline sales; and F 
S. Schwend as assistant to G, L. Bren 
nan, vice president of the Liquefied Pe 
troleum Gas division 

Wharton has been serving as superin 
tendent of plants for Warren; Reidy as 
manager of the Houston district sales 
office, and Schwend as general manager 
of the LP-gas divsion 


Shell Chemical Announces 
Three Personnel Changes » = can't buy Better Tube Supports... DURALOY Tube 


Supports are alloyed to meet individual corrosion and heat 
In appointments in Shell Chemical requirements. They are alloyed by experienced metallurgists and 
Corporation’s Manufacturing depart : 7 : 
ment, RK Walters has become assist 
ant manager of the Manufacturing En 
gineering department, C. P. Boutte chief carefully tested in our own laboratories which are completely 


melted and cast by experienced high-alloy foundrymen, both groups 


with experience going back some thirty years. Castings are 


ngineer at Norco ‘ anc 
1 pa : La, and G A equipped for metallurgical, chemical and physical testing 
Daniels chief engineer at Ventura, Calif 


ae _ <a aoe a — es “g _ o Many refineries have been DURALOY customers for years 
Prete, 108 ‘¢- 1 the soe Acre ‘ad Many refineries insist upon DURALOY castings. Whether its 
ead office in New York. Poutte, straight production or engineering plus production, we are equipped 
neer at the company’s to do the job. For more information, send for Bulletin No. 3150-44 
nia plant will serve as 
dent during the 


Janie Is 


rco plant. | 
r el neer at Ventura 


sores nthe Norco plant, Danie VWIPDALOC 
~_ Dates ae THE U U HRALU I COMPANY 
ipments o mmonia ae Sh et Sones, Same wae 17,009 


Shipments t agricultural ammonia 
have begun at the new $13 million Brea, 
Calit plant of Brea Chemicals, Inc 
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INDUSTRIAL No. A3-65 

centrifugal pump with vulcanized-rubber-lined 
casing and molded-rubber impeller. 

Base has rubber-covered floor. 


for corrosive and noncorrosive liquids 


The latest in pump engineering and design is incorporated 
in INDUSTRIAL centrifugal pumps for maximum efficiency 
and severe, continuous service. Lined with soft rubber for 
abrasive slurries or hard rubber as specified, balanced ro- 
tating assembly mounted in ball bearings, corrosion-proof 
stuffing box to permit external liquid seal if required, easily 
removable packing gland nut and ample space for repack- 
ing stuffing box, simple adjustment of impeller clearance 
are some of the features. 

These pumps are made in a range of sizes with capacities 
up to 240 gpm., operating heads up to 240 feet, and %4 to 
15 hp. They are furnished either with or without base, 


motor, and coupling 
Complete Information on Request 


PRESSURE FILTERS 
NDUSTRIAL Bitar 


RUBBER LININGS 





230 


FILTER & PUMP MFG. CO. [Ree 


5924 Ogden Avenue * Chicago 50, Illinois 


API Sets Up Award to 
Pay Tribute to Heroism 


\ Meritorious Safet Award has beet 
established b the American Petroleum 
Institute to give public recognition and 
tribute to utstandime acts of herormsm 
and first aid rendered by any persor 
affihated with the petroleum tndustr 

Sponsored by the Safety and Fire 
Protection Section of API's Department 
4 Technical Services, the award con 
ists of a certificate citing details of the 

medal encased in a tr insparent 
tf lucite and a lapel pin. The cer 
s signed by the president of the 
and the head of the empl yes 
ree wits are presented 

Any pet 
leum nedustry vho SAVES 1 recause 
of an act of heroism or through the ad 
ministration of first aid is eligible. Only 
cts pert rmmed = simec lanuar ] 19 

» be re mized ite mmendations 
award must be approved | | 
mpany and must be 
eve-witne iffiddavits. Ay 
r the iwards may be 


ined throt API New York | 


quarts 


Davison Again Winner 


Of National Safety Award 


The Davison Chemical Corporation 
now Davison Chemical Company Divi 

n of W. R. Grace & Company, has 
won the Award of Honor of the Na 
tional Satety Council for 1953, repeating 
its SucCcessc f 1950 and 1951 

Ihe award certificate was presented 
t Marlin G. Gewer president of Dav 
ison, by J. W. Carothers, president of 
the Baltimore Safety Council 

In determiming the award the council 
combined figures for Davison and the 
rest of the industry. In accident fre 
quency, the company was 59.7 percent 
below the average thus set up, and u 
accident severity 68.9 percent below 


iveTane 


Conoco Raises Walker to 


New Engineering Position 
Wyatt L. Walker, senior process en 


gineer in) Continental Oil) Company's 
headquarters Manufacturing department, 
has been promoted to the newly created 
position of assistant chief process engi 
nec, 

Walker joined Conoco at Ponca City 
in 1944 as a technologist and was pr: 
moted to senior processing engineer for 
thre headquarters Manufacturing depart 


ment at the same location +> 1951 


Lummus Adds Maxwell as 
Power Plant Consultant 


Carl A. Maxwell, formerly with Bab 
cock & Wilcox Company, has joined 


The Lummus Company as a power 
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years Max 
Erection 

Lehigh ¢ ompany, a 
ock & Wilcox; tor 
superintendent otf 

x Erection depart 
narine superintend 
rs 8 perimtendent ol 


Tomfohrde Draws New Post 
At Tide Water Associated 


lomtohrde Ir., has been ap 
secretary t the astern divi 
committee and assistant 

the vice president 

1 chairman of the 

stern division op 

ting committee ol 

lide Water As 


ciated Ol Com 


omfohrde joined 
ompany in 
1929. as a ce 
opment enginect 
lide Water Asso 
ciated’s Bayonne, 
N | refinery He 
was transterred to 
Tomfohrde the company’s New 
York office in 1936 
and was made technical assistant im the 
Manufacturing department He was 
named assistant to the vice president ol 
the department in September, 1950 


Georgia Tech President 
Lauds UOP President 


David W. Harris, president of Uni 
versal Oil Products Company, Chicago, 
was presented the George Tech Alumni 
Distinguished Service Award for 1954 
during the school’s recent annual com 
mencement exercises at Atlanta 

Harris has long been a leading figure 
in the petroleum refining industry. In 
citing him for the award, Col. Blake R 
Van Leer, Georgia Tech president, said 

rt ‘You hay contributed unself 

im many w: to the communities 
n which you have resided, to your busi 
ness, to your tnends and to your Alma 
Mater Harris is a 1912 graduate ot 
(5 Tila lecl 


Socony Refinery Wins 
Award on Pollution Fight 


An award f merit for effectively com 
bating industrial waste pollution has 
been presented to the Trenton refinery 
of Socony-Vacuum Oil Company, Ine 
by the Michiwan United Conservation 
Clu The Michigan civic group con 
ists of 285 affiliated conservation and 
sportsmen’s clubs throughout the state 

The Socony-Vacuum refinery was 
mimended tor effective abatement 
of mdustrial was yollution and contin 

d interest 1 mservation and the 
health and t of the people 
Michigan 

his is 
kind whicl 


by the | 
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SPUNCAST 


REPLACEABLE SHAFT SLEEVES 


@ WEAR LONGER & COST LESS 
@ AVAILABLE TO MEET YOUR REQUIREMENTS 


You replace a shaft sleeve machined from ESCO Spuncast fast — but you 
don’t replace one often... because you select Spuncast in exactly the analysis 
and heat treatment you need to lick wear and corrosion in every application. 
Spuncast is available in a wide variety of analyses and sizes from stock—but 
if you have special requirements the Spuncast principle permits economic 
production of relatively small quantities in special sizes and analyses 
Spuncast —centrifugally cast with a “built-in bole’ —keeps machining cost 
low. Machine parting into small sections is fast and simple. Centrifugal 
casting assures homogeneous structure throughout. 

For a closer look at ESCO Spuncast consult ASTM designation A362-52T 
or write for booklet “How To Cut Costs With ESCO Spuncast”. 


--- the toughest 


wind up at... 


, Ge i « 

ELECTRIC STEEL FOUNDRY CO. 
Manufacturing ESCO international and New York Office 
Plants 420 Lexington Ave., New York City, N. Y, Salt Lake City, Utah 
2141 NW. 25th Ave Other Offices and Warehouses Honolulu, Hawaii 
Portiand 10, Oregon Los Angeles, Centralia, Pa In Canada, Vancouver, 
712 Porter St San Francisco, Calif Houston, Texas British Coltumbie ond 
Danville, Iilinois Seattle, Spokane, Wash. Medford, Eugene, Ore Toronto, Ontario 
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Keep your pumps FIT 


with the VALVES 
that fit all pumps 


Your old reciprocating pumps can 
be rehabilitated or adapted to new 
and severe service by fitting them 
with DURABLA Pump Valve Units. 
The patented corrosion-resistant, 
non-warping, pressed metal valve, 
making only “point contact” on the 
stud or sleeve, cannot bind or hang 
up on the guard stem. The open-type 
guard assures free flow of liquid and 
eliminates any possibility of spring 
clogging from hardening liquids. 
DURABLA Pump Valves will 
operate freely under extremes of 
high or low temperature, with high- 


DURABLA 


114 LIBERTY STREET 


?37 
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, 


ly corrosive fluids, and in any posi- 
tion. They will handle vacuums of 
one micron or discharge pressures of 
thousands of pounds per square inch. 
Standard equipment on many 
pumps, DURABLA Valve Units are 
made in fifteen sizes, designed to 
meet over 300 variations in instal- 
lation requirements. They will fit 
any reciprocating pump, new or old. 
A DURABLA engineer will be 
glad to help you work out a plant 
survey covering your valve require- 
ments. Write for bulletin or en- 

gineering assistance. 
DM-2 


MANUFACTURING COMPANY | 


NEW YORK 6, N. Y. 


PETROLEUM 


Meet Our Authors... 


Continued from Page 172 


Institute of 
in civil 


Drexel 
B.S 


graduated 
Fechnology 
engineering 

With an 
ture, he 
ant civil engineer with 
Valley Authority. But 
war's timetable was put 
Summer became a naval 
the U. S. Navy’s Bureau of Ships 
fore the wat over he had also 
duty in the Civil Engineering Corps, 
| S. Navy, and in a Seabee battalion 
in the Pacific Theatre 

By 1946 he 
and his career 
swing: he was back at 
time he was an instructor 
Drexel was a short one 
terludes as a_ structural 
a structural designer, he 
lytic Construction Company in 
senior structural engineer, a 
holds today 


Bell and DeVeaux 


Have Concrete Data 
J. S. Bell and D. R. DeVeaux, “Why 


Prestressed Concrete in Refinery ’,” 
page 123 

Both J. S. Bell and D. R. DeVeaux 
have degrees in civil engineering, Bell 
an M.S. from Virginia Polytechnic In 
stitute in 1945, and DeVeaux a B.S 
from Princeton University in 1949 

Both with Standard Oil 
Company, Bell as a project engineering 
supervisor, and DeVeaux as a cost an 
alyst for mechanical operations at 
Bayway, N. J., refinery 

For the first six years after complet 
ing his graduate work, Bell served as a 
hydraulic engineer with the Department 
ot Public Work of the State of Illinois 
Just prior to joining Esso he worked as 
a consulting engineer and spent a short 
period in the teaching protession 

Following graduation DeVeaux 
worked three years with a consulting 
engineering firm, Howard, Needles, 
lrammen and Bergendoff. At this com- 
pany he was concerned primarily with 
work on long-span bridges. At 
prior to his present assignment, he 
a planner for maintenance and construc 
tion work 


trom 
with a degree 
the fu 


assist- 


uncertain eye on 

iS CareetT as all 
the 
within a year, 
into effect and 
architect in 
Be 


seen 


he atl h 


lennessee 


Was 


was out of the service 
had come around in full 
Drexel. But this 
His stay at 
Following in- 
engineer and 
jomed Cata- 
1947 as 
post he 


are Esso 


I.sso’s 


his 


Esso 


was 


Patillo Writes Soon 
After Getting New Job 


Leonard S. Patillo, “Is Your Corpo 
rate Giving a Business Nightmare?” 

106 

newspaper 
radio 


pare 
Former photog 
rapher and Leonard 
Patilio has been actively engaged in the 
pubhe relations and publicity fields for 
the past 13 years, with the exception of 
time spent in the U. S. Air ¢ dur 
ing World War II 
Last month Patillo, who has been di 
rector of public the 
Manufacturers’ Association for the past 
two years, named manager of the 
Houston Magazine, published by the Hous 
ton Chamber of ¢ He previ- 
ously served with the Houston Chamber 
from 1946 to 1952 


reporter, 


newscaster, 


orps 


relations for Texas 
was 


ommerce 
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5 YEARS OF CONTINUOUS SERVICE 
No Maintenance 


with 
practically 


2000-hp Ingersoll-Rand Type HHE 
Compressor furnishing 1200 tons of 
refrigeration at large Mid-Western 


chemical plant 


2000-hp ammonia compressor gives outstanding 
performance at large chemical plant 


Installed in 1949 this heavy-duty Ingersoll- 
Rand compressor has been in continuous serv- 
ice supplying 1200 tons of refrigeration for a 
large Mid-Western chemical plant. Driven by 
a 2000-hp synchronous motor, it compresses 
ammonia in two stages from 11 psig to 215 psig. 
During these five years’ operation there has 
been practically no maintenance or replace- 
ment of parts 
Based on this outstanding per 

formance record, the company has 
recently installed a 3000-hp air 
compressor of the same funda 
mental design, thus taking advan 
tage of the interchangeability of 
most of the wearing parts 1.50 





COMPRESSORS * AIR TOOLS * ROCK DRILLS © TURBO BLOWERS 
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If you have processes calling for compres- 
sion or evacuation of air or gas you can surely 
benefit from Ingersoll-Rand’s experience in 
designing and building the world’s most com- 
plete line of reciprocating and centrifugal com- 
pressors. Your I-R engineer is well qualified 
to give you expert assistance, no matter what 
the gas, pressure, temperature or process 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 
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As Management Sees It . . . 





Which Way for the Young Engineer ? 


You are a recent graduate with job offers from a large company and a small 


one. Which should you take? Here is a new approach to an old problem. 


Al Reese, 


Petroleun 


AKE A 


graduate, ready for a job 


You offer 


company with the best of equipment, 


Yo recent engineering 


have an from a major 


unlimited financial resources, 


brilliant engi 


owning 
staffed 


neers, 


by a legion of 


guided by a progressive man- 


avement 
You 


offer 


equipment 


have an from a 


Phe 


doesn’t compare and the financial po 


also 
company 
sition is not so impressive But the 
engineering staff is excellent, the man 


agement alert, and prospects good. 


Which offer should you take? 





tried hard to assay your 


You have 


self to compare your 


you} knowledge 
personality, common sense and initia 
tive with that of your fellow engineer 


And have decided 


while you are neo venius 


ing students you 
that 
vrow as tall as the 


ret the 


you can 
next man if you 
chances if vou land in the 
rivht spot if vou dont run up a 
blind alley and 


ropin your way out 


have to pend years 


the cross-roads. 


way? 


Here are 

Which 
Talks 

added to 


eornvine ed 


have only 


Many 


convincing 


with engineers 


your confusion were 


without being 
some seemed as undecided as you are 
and some tossed the decision back at 
you with sharp puzzling questions 


The big asked 


Do vou engineer of 


company engineers 
want to be an 
somebody's 


do you just want to be 


boss?” 

The small-company engineers asked 
If you want to be regimented, why 
not join the marines 

You feel like asking yourself, “Lit 
tle man, what now? Should I flip a 
Isn't there 


what to do?” 


9” 


com? anvbody who can 


tell me 


‘Ae 


Yes, somebody can. PETROLEUM 
REFINER can. We interviewed a 
dozen engineers with companies large 
and small: “Is it better for a young 
engineer to join a big company or a 
small company?” 

We wrote letters: “Why 
do you think as you do? Give it to us 
straight. Your named won't be used.” 


scores of 


We have compared and analyzed 
the replies. We 


is this 


have the answer, It 


Go ahead and flip the coin .. . 
flip the coin unless you are 
those rare individuals who 


knows at your stage of experience 


one of 


whether he wants to be in research 
or suype rvision;: 

flip the coin unless you can 
say whether. five years from now, 
youd rather be planning million- 
dollar projects or making thousand 
dollar decisions: 
Hip the coin unless you know 
whether the small company you are 
considering will fulfill its promised 
vrowth: 

flip the coin unless you are 
dead sure you won't wind up in a 
major company tnostrumentation de 
partment with a preference for de- 
velopment work 
Replies to the survey left only two 


sharply positive conclusions: 


1. While most engineers with larger 
companies feel they have made a wise 
choice, many of them can see some ad 
ventage with a smaller company, and 
a few are frankly regretful that they 
picked a big concern. On the other 
hand, every small-company engineer 
almost bellig 
route he had 


survey was profusely 
erently proud of the 
chosen 


2. If the 
cited had to be boiled down to a sin- 


advantages most often 


PeTROLEUM 


vle word on either side of the argu- 


ment, they would be: 
On the large-company side 
Security. 

On the small-company side 


Opportunity. 


They concede .. . It is perhaps 
without significance that two of the 
advantages most stressed by small- 
company engineers were well phrased 
by an engineer who is glad he chose 
a larger company. 

“A progressive small company may 
offer very distinct advantages 
over a given large company.” he de- 


two 


clared, “in that: 

“1. It is sometimes possible for an 
engineer to become part owner in the 
business and thus possibly realize a 
than he could obtain 
alone: and 


larger income 


from a salary 
“2. It is usually possible to submit 
ideas and discuss operations directly 
with the manager 
or owner of the concern. This is rarely 


person to person 
possible in a very large company. 

This difficulty in transmitting ideas 
through communications enfeebled by 
distance was admitted by still another 
large-company engineer. “To sell an 
idea to management is usually a long 
and painful process, and the difficulty 
in doing this frequently discourages 
many from attempting it more than a 
few times.” 

Moreover. according to the chief en- 
company 
very 


smaller who 
began his with a 


firm, a job situation requiring wide 


vineer of a 
career large 
separation from management contains 
evils even more vicious than frustrated 
communications, 


“When | 


company )oin 


started with the 
1929.”" he 


young men of my 


(major 
wrote, “two 
other age began at 
the same time . . . One was placed in 
the estimating department and is still 


there. The other began in the drafting 
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To the moon 
...and back 


y 
ay 


“ah 





The “Warren” fleet of 4320 » 
cars traveled 95,468,000 » 
America’s railroads in 1953 » 
ing NATURAL 





friends—in every section Spat 
so often tell us they have just seen “some 
Werren cors go by.” 


Are You Taking Advantage of 
This Type of Service? 


RREN 


TROLEUM CORPORATION 
, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN - 


“PRPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
JTEX AS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 


Pilea BO as 
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DEAN GROTHERS PUMPS /NC. room as a reinforced concrete de- 
Type R2R Centrifugal Process Pumps signer and is still there designing 


concrete, At the time I left—both men 
told me they wished they had the nerve 
to quit, but were afraid to do so. 
After 14 years these men had lost 
confidence in their ability either to 
work for another company, or to get 
into another field. 

“Or take the case of Bill—, the man 
in charge of our petrochemical di- 
316 R2RSM ©4691 ‘ om vision here at . Bill was a straight-A 

Sees ROR Beceem Pens graduate from Rice and went to work 

for (a major company) as a trainee. 

After two or three years at various 
jobs, it was discovered that he had a 
great aptitude and unusual ability in 
the field of instrumentation and was 
placed in the instrument department. 
Bill likes development work, but was 
held in the instrument department for 
three years in spite of his objections. 
He was never given a wide enough 
field of work to satisfy his abilities, 
and when he applied to us for work, 
we promptly took him, knowing well 


DISASSEMUELY: The Type RIR process OPERATING RANGE: Type R2R. Heavy his capacity. 
pumps can be disassembled without dis- duty, process pumps are available in ¢ 
connecting the suction and discharge pip- eighteen different sizes, enabling our — 
ing. By firet removing the spacer from the neers to furnish unite specially design y T 
spacer type coupling, and unbolting the and constructed for the particular work Quick development - + + The 
casing from the cradle the entire cradle to be performed. same executive said his company had 
and complete rotating element can be re- Capacities: 60 to 2000 Gallons per minute. : | | : | | P 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to recently employed three young en- 
discharge piping 4000 RPM. gineers who had received numerous 


BUILDERS OF OUTSTANDING PUMPS offers from major companies. “From 

SINCE 1869 the beginning of their employment 
here, young engineers get important 
CENTRIFUGAL and RECIPROCATING FUNFS engineering assignments that vary 


“<= 


Sennett REAR een 
Type R2R Process Pump 


widely in scope and character. Under 
the rapid development period neces- 
: sary in a small organization, these 
3510 . : : 
en W ecome compete *ngineers 
Setteenteh Ghunte Gata, bette men ill become competent engineers 
Acting. Piston Type, Close Clear- quickly. 


ance Pump. Designed to handle . 
soaon volatile liquids Most large-company engineers who 
Close Coupled Centrifugal Pump * s . 
participated in the survey would be 
quick to challenge this statement as 
an inference that the small company 
offers a faster route to engineering 
3833 competency. They would say that the 
4043 AA Horizontal, Duplex, Double Acting, ae aha ee 
Pedested Mounted Centsttunel Side Pot, Piston Type, Oll Bath nowledge not necessarily essential to 
Power Pump . ‘<< . ” . 
Pump his chosen field. “I think.” said a 
large-company engineer, “the most im- 
portant consideration for a young 
engineer is whether he will have the 
anne opportunity to engage full time in pro- 
fessional work as opposed to semi- 
4728 ; professional or routine jobs, If he gets 
trouble Pedestal Bearing Centrif lburabie Lruples Packed Piston Pat ° ° 
ugal Pump tern Steam Purap, Side Pot Type the opportunity to work full time on 
his profession he will develop at the 
rate his talents and initiative permit, 
ESTABLISHED {869 : I : 
more or less independent of the size 


DEAN BROTHERS PUMPS INC. of the company ” | 
INDIANAPOLIS (ND. seen chennai 


327 W TENTH $7 . 
’ just out of college would have a hard 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS time with a small company, even 
trates i though his ultimate opportunities 
Representatives in Principal Cities there might be greater. In a larger 
company, he would have more op- 
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POLYRAD CONTROLS CORROSION 
REGARDLESS OF pH 


detergent action which loosens iron 


Specifically developed to 

control corrosion at low 

pH, Polyrad is a highly ef- 

fective inhibitor over the 

entire pH range encountered in 
refinery operations. For example, 
in strong acids, such as HCL with 
pH under 0.1, Polyrad provides 
more than 98 per cent protection 
at temperatures as high as 180°F, 
Polyrad, a filming amine inhib- 


itor developed through Hercules 
research, forms a protective molec- 
ular film to shield refinery equip- 
ment from hydrogen-ion attack by 
organic and inorganic acids. From 
crude units to gas plant areas, 
Polyrad helps maintain through- 
put, increases heat transfer, re- 
duces metal loss, and cuts down 
time for maintenance. 

\ plus feature of Polyrad is its 


Naval Stores Department 


HERCULES POWDER COMPANY 


976 Market St., Wilmington 99, Del. 
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sulfide and other scales so the fluid 
stream can remove them from 
process equipment, 

Polyrad is quickly available from 
conveniently situated stocks. We 
would like to work with you in 
evaluating it under your specific 
operating conditions. As a_pre- 
liminary step, write Hercules for 


descriptive brochure. 


POLYRAD 


FILMING AMINE INHIBITOR 


NAD4-2 
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DALMINE. Ss. P.A 
MILANO. ITALY 
SEAMLESS PROOUCTS 


” 
CARBON AND ALLOY 


A typical refinery in Europe showing use of various types of Dalmine tubing. 


Dalmine Seamless Mills provide every type of tubing and piping from the 
smallest up to 32’2 O.D. Expert technicians — with years of experience in 
all branches of oil transmission and refining — will give their skilled 
attention to any problem you care to submit. 

Dalmine’s installations throughout the world have long enjoyed a 
dependable reputation among the most careful builders. From hypodermic 
size tubing to that large enough to accommodate torpedoes, no problem 
has proved too small or too large for their engineers. Skilled laboratory 
technicians exercise complete control over Dalmine products. 

Included among the Dalmine products we can supply are those for 
distilling, cracking, refining, hydrogenation, synthesis and processing. Made 
from carbon-steel, chrome-molybdenum, vanadium and other alloys. 


WE INVITE YOUR INQUIRIES 


GENERAL AGENTS IN THE U.S.A. 


CHARLES A. Koons & COMPANY 
PLAZA 7.4700 
6o 20 FeFrtTtwa A Vv Ff N U E 


PIAZZA MISSOR! -3 ROCKEFELLER CENTER 515 WEST BUILDING 
MILAN, ITALY NEW YORK 20, N.Y HOUSTON, TEXAS 
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portunities to gain useful experience. 
and more experienced engineers to 
guide him in his first few years of 
work. There is no doubt in my mind 
that inexperienced engineer just 
out worth much to 
either a small or a large company 
when he first starts out, and I think 
he can get the experience he needs 


an 


of school is not 


faster with a larger company than 
with a small one. In addition, the 
larger company will probably offer 
him a salary advantage during that 


period.” 

Then, projecting the young en- 
gineer’s career past the beginner stage, 
this big-company employe concedes: 
“After the first few vears ... he may 
be able to do better with 
company He will lose his security 
with the large company, but he has a 
better chance at bigger things with 
the smaller one. The smaller company 
can afford to him more, since 
they usually have no other way to get 
experienced engineers they lack 
the facilities themselves to properly 
fill their own 


a smaller 


pay 


train engineers to 
positions.” 

One engineer-executive feels that the 
beginner can develop more quickly in 
a large company because: 

@in general, large companies fur- 
nish more formal training, as 
trasted with the variety of experience 
to be gained in a smaller company. 
The man who wants to be a specialist 
distracted by other 


should not be 
matters. 

@ Large companies are generally 
better 
from industry contacts, which are also 


sources of information, aside 


super ior. 


Biggest gamble . . . As the big- 
company engineer sees it, the greatest 
hazard in choosing a small company 
for employment lies in the assumption 
that the small firm will grow. Declared 
one: “Examination of the histories 
of many small and large companies 
will show that often small companies 


times 


are as as the large companies. 
Many this that the 


older small companies are not aggres- 


indicates 


sive and are not expanding and mak- 
ing new jobs for their engineers. Or, 
to state this in another way, often in 
few 


smaller companies there are en- 


gineers to compete for the new jobs, 


but also there are few if any new 
obs.” 

In the matter of security, the small 

engineers stalked off the 


company 
battlefield with the disdain of a teen- 
ager rejecting a room in the old folks’ 
home. 

said a big- 


. I distinetly think,” 
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e Hundreds 


Here a BS&B Union 
Type Safety Head, 
with Monel rupture 
disc, is installed on 
a two-stage hydro- 











gen 


} compressor 
4 

/ 
This BS&B Safety 
Head is mounted 
on the flare from 
a Pop Valve on an 
incoming gas line. 


BSB 









x 


—_RYSO 





NC. 
7500 East 12th St., Kansas City 26, Mo, 































Ah, 


of Applications! 


The variety of possible uses for 
BS&B Safety Heads is limited 
only by the number of different 
ways in which compressed air, 
gas or liquids—either bland or 











corrosive —are handled, proc- 





essed or stored by our many man- 





ufacturing and processing indus- 
tries! Wherever protection of a 








closed pressure system is re- 





quired, there is a correct size and 
type of BS&B Safety Head to do 
the job! For detailed informa- 
tion, ask your BS&B Represen- 
. . or write to us direct. 







tative. 







THE “CIRCUIT-BREAKER” OF 
Any Pressured System 















BS&B Combination Safety Head — Relief Valves 
protect 15,000 galion butadiene storage tanks 
at an Akron, Ohio, rubber plant. 













csseele pap 








LABORATORY TESTING —The modern Chase 
laboratories provide an excellent testing ground 
for heat exchanger tubes under conditions met 


COO Gagged gay, 


i 


ARAMA 90 the ot 5 wn 


FIELD TESTING —This rack of test specimens 
was in a heat exchanger. These field tests help 
Chase perfect the alloy best suited for your job. 


in many varied industries. 


. 


How to be SURE 
about HEAT 
EXCHANGER TUBES 


l'ake Chase Antimonial Admiralty or CARE IN MANUFACTURE — During every step 


of the way from casting to packing, Chase heat 
exchanger tubes are carefully supervised and 
continually tested. 


Cupro-Nickel Tubes, for instance. You 
know they’ll give you years of service. 
They’re manufactured under carefully 
controlled conditions. They’re tested for 
every stress, strain and attack. They’re 
inspected again and again. When a Chase 
heat exchanger tube goes into service 
we're sure it will stand up. You can 


be sure, too. 


CHASE WAREHOUSE STOCKS: te 


Houston,* Los Angeles, New Orleans, Tulsa** 


Chase 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Albany Chicage Denver Kansas City Mo Newark Pittsburgh San Francisca 
Atlanta Cincinnat; —Datrovt os Angeles New Orieans Provence Seattle 

Baltmmere = Cleveland = Houston M rwaukee New York Rochester Waterbury 

Beston Dalias Ind\anapol's M aneapoks Phiadeiphia = St Lows ( ‘sales office onty ) 


— 


YEARS OF ACTUAL USE—Chase condenser 
tubes and heat exchanger tubes save industry 
thousands of dollars annually . . . because they 
last longer. 


The Nation's Headquarters for Brass & Copper 


*Handled by Standard Brass & Mfg. Co. **Handled by Vinson Supply Co. 
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company engineer without apparent 
fear of contradiction, “that the larger 
companies have the edge. Many of the 
larger companies spend the equivalent 
of 25 percent and more of the wages 
paid in supplying the so-called fringe 
benefits. This is a form of tax-free 
income and security which I think is 
not matched by many small com- 
panies.” 

Said another: “Systematic savings 
and retirement plans, after a number 
of years of employment or upon re- 
tirement, enable the engineer to be 
financially independent. However,” he 
continued in a more doubtful tone, 
“an engineer too security-conscious 
certainly imposes limitations upon his 
progress.” 

In the matter of working conditions, 
the small-company engineers feel they 
have the edge because of their greater 
freedom. Many big-company men con- 
cede this point, and cite few offsetting 
advantages in other respects. “This 
item, I think, is about a tossup,” said 
one. “I know of a number of small 
companies which have offices and 
plants which are superior to those of 
larger companies. I also know that 
many of the managements of the 
smaller companies have a genuine in- 
terest in the well-being of their em- 
ployes.” 

Declared another: “Shorter working 
hours will generally prevail in a large 
corporation. For an individual desir- 
ing to spend more time with his 
family, or to pursue hobbies, this is 
ideal. Again, however, progress is 
usually accompanied by a willingness 
and a desire to work more than 40 
hours a week.” 


‘However, young man’ .. . Having 
advanced their arguments, more than 
half the engineers who participated in 
the survey which is to say, nearly 
everyone except those from the smaller 
companies—warned that the act of 
choosing a company according to size 
is no Open-sesame to success. 

“Looking backward.” said one in 
summation, “I should say that each 
and every case is an individual one, 
depending on the personality, inter- 
ests, enthusiasms, and fears of the man 
involved. For myself, the opportunity 
to learn and grow, the nature of the 
work. the financial reward. the se- 
curity of a position with a big com 
pany hold the most appeal. For the 
adventuresome individualist, not in- 
terested in security but looking for 
the high rewards of a long shot, the 
small company or the individual busi- 
ness is indicated.” 


July, 1954 rk \ REEINI R 


| 


corrosives... solvents... gases 


SOLVE YOUR SPECIAL 
PACKING 
PROBLEMS.. WITH JOHN CRANE 


op ladvalalh 
Wao y 


Y4 
GE CORROSION-FREE PACKING SERVICE 
IN PUMPS AND VALVES.... 


You can effectively handle any corrosive liquid or gas by re- 
packing your valves and pumps with “John Crane’’ Chemlon 
“C-V”" Rings. Molded from the remarkable material, Teflon, 
“John Crane’’ Chemlon ‘‘C-V”’ Rings are impervious to almost 
every known chemical substance. They withstand extreme 
temperatures from —94° to +482°F —have extremely low fric- 
tion coefficient. ‘““Breakout”’ friction is only slightly higher than 
that of running friction. Special cross sectional design affords 
positive sealing at practically finger-tight gland pressure. 

To bring you all the important advantages of Teflon for 
your particular sealing problem or application, “John Crane” 
has developed a complete line of Chemlon ““C-V”’ 

Rings and male and female adapters. If you have 
special requirements, additional sizes can be 
molded to fit your stuffing box dimensions. 


“John Crane's” illustrated booklet “The Best in Teflon” contains extensive 
information on a wide variety of Chemlon Products. Send for your free 
copy. Crane Packing Co., 1820 Cuyler Ave., Chicago 13, Ill. 


( led 


*Dulont's trademark 


CRANE PACKING COMPANY 
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F & P is first with a Data 
Reduction and Automation 
Division. Now available is 
a new digital converter, 
which provides completely 
automatic logging from 
sensing elements to coded 
or tabulated digital data 
output. 





FISCHER & PORTER'S 


COMPLETE CENTRALIZED 
CONTROL INSTRUMENTATION 


Includes. Data Reduction Systems 
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Right from the day you recognize 
the need, Fischer & Porter Company 
will plan with you for complete process in- 
strumentation. One source, one contract—will take 
your plans from first stages through to installation. 


Fischer & Porter offers you comprehensive control coverage — 

the finest standard and miniature instruments for most variables... 
complete design, engineering and construction facilities for any type of panel 
or cubicle...experienced technical assistance...and data reduction and 


automation systems. 


And F & P complete service costs less, because of the complete handling from 
beginning to end in one plant. 


Use all the advantages of automation. Write, call or wire today for complete 
information and engineering assistance. 


comfplele frscess. cesleumenlallon 
FISCHER & PORTER CO. 


101 County Line Road, Hatboro, Penn. 


fais Measuring, Recording, and controlling instruments— 


Control Panels — Data Reduction Systems — Contract 
Instrumentation Research—Chlorination Equipment— 
Glass Specialties. 
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Suggestion Systems Are Incentive Plans 


PART 2. SUGGESTION SYSTEMS IN OPERATION 


Employers are relying more heavily on the reservoir of employes’ ideas. 


Valuable suggestions are there for the taking—if the incentive is right. 


William $. Wilcox, 


ny-Va im O C 


can fé 
YU 


WHEN ONE COMPANY 
ceive 144.000 ideas from close to 
percent of the total employe hody. as 
did the General Motors Corporation 
in a single 1952. the 
power of a suggestion system becomes 
apparent. Each year more employers 


year, mcentive 


reservoir of ideas 
Com- 


come to rely on the 
that employes’ minds possess. 
panies offer the incentive of awards 
and recognition to employes and the 
ever 


employes are responding in 


increasing numbers. Suggestion svs 


tems have come of age. as management 
facilities for improving the efficiency 
of a company s operations through the 
stimulation of employes’ ideas 


-ugevestion sVvs 


Phe exact number of 
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tems in operation in American indus 
try today is unknown. but the National 
Association of Suggestion Systems has 
a total membership of close to 600 
These companies, for the most part in 


the eastern half of the U.S... constitute 


only a small part of the active systems 
known to be operating. In a_ report 
recently issued by the association, the 
1952 of 170 of their mem 
bers showed 31 of the 
having operated their systems for a 


results for 
companics as 


FIGURE 1 


Name of Company fo 
Column | 


TYPE OF INDUSTRY 


Number 


Name of Company 
, 


Employes Column 2 





As Management Sees It... sources would not permit them to nels are open. This, of course, applies 
maintain as a salaried industrial engi- to all companies, large and small. Of 
neering department. It also indicates those companies named in Figure 1, 
the inevitable willingness of employes — the suggestions received per 1000 em- 
to submit ideas for improvement, if ployes and the greatest ratios received 
the incentive is there and if the chan- in the different industry groups in 





minimum of 30 years. This is a period 
spanning at least two working genera- 
tions. The vitality of suggestion sys- 
lems as incentive plans for employes 
is highlighted by the strains of wars FIGURE 2 

and depressions through which they Suggestions Received Per 1000 Employes, 1952 
have survived and today continue to 
return proven benefits to employer and 


’ Highest 
employe alike. The size of the company — TYPE OF INDUSTRY Column i* Column2*| Ratio Company 


or the pe ographic al dispersion of its 1. Petroleum and products ; 219 583 583 Kendal! Refinir 
plants is no obstacle to the successful 2. Public Utilities and Transportation 25 "4 685 | Port of N.Y. Auth 
4. Services 373 SAW MeBee ( 


operation of a well conceived system. 4. Foodstuffs and related items 189 1,465 : ¥ isking © or} 


5. Finance and Insurance 65 r 5f1 Farm Bureau | 
This is amply demonstrated in Figure 6. Manufacturing -ferr 
metals 7¢ 21 151° J come 


1. a chart of typical large and small 7. Manufacturing —ele ry equil 79 277 $382 | Intl 


h T. Ryerse 
tus. Meb 

8. Machinery equiy m-eleetr f 27 2,416 Umited Shoe Mach 
suygvestion system operations ina di 9 Chemicals. Pharmaceu 5 ed product 1,033 7 1.892 Spencer Chemical ( 
10. Other non-durables 28 ! Scott Paper ( 


versified group of industries. 
Qutstanding results have been hiking Sinaia Barua 


achieved by individual large companies 
FIGURE 3 


ol « ‘yr 2ZOOOO e& ’ Ss . 
rs ~— loye und on th Percent of Suggestions Adopted, 1952 


record it appears that the suggestion 
j 
“Vvstem is unusually effective also in | Highest 
hs 9c | TYPE OF INDUSTRY Columa 1* | Column 2* Percentage Name of Company 
companies of less than 2500 employes htt set fs laa eel esa aot = 
, " ole d products 4 ” owe 
As a -roup, these smaller companies Poll . Uti anda Tranaportation 1 -r Chevdlnad Elect 
$2.2 McBee Cor; 
70.6 Borden Co., Chicago Div 
66.7 Rochester Host 
44 Joeaph T. Ryerson & = 
42 Stewart-Warner 
63 Thompson Prod 
43 Hercules Power ( 
5h Deltox Rug ¢ 


Services ” 


Foodstuffs and related items ih 


received 364 suggestions from each 


1Oo0 employes in 1952 and adopted Finance and Insurance 
p= 7 6 Manufacturing -ferrous and non-ferrous metals 
26.9 percent of them. This does indi 7. Manufacturing —electrical machinery equipment 
8 Machiner equit non-electrical 
cate that the smaller company has at 9. Chemicals, Pharmaceuticals and allied products 


10. Other non-durables 
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hand a source of efficiency from em 


ployes’ ideas which their financial re © Gen Vinase 3 for anne of commen 


HEAT EXCHANGERS 


FOR EVERY INDUSTRIAL APPLICATION 


“Conseco” designs, builds and installs Heat Ex- 

















CONSECO 
PRODUCTS 


. : : Pe Retubing Condensers 

any material; from | sq. foot to 45,000 sq. feet of Evaporators 

heat transfer surface. These designs include Fixed m.., ba 

Head, Packed Head, External Packed Head (in 3 a 

. ‘ . = ube ugs 

types), Full Floating Head, Internal Floating Head, Conco Plugs and Guns 
Bevel Gears 

Instrument Repair 

, ; Service 

We repair, rebuild and retube all types of heat Blackburn-Smith 

: > Filters and 

exchanger equipment, regardless of manufacture. Grease Extractors 
Metal Spray 

Bulletins Available 
for Above items 


changers for all process refinery and power plant 


applications; for any pressure and temperature; in 


and Integral Tube Sheet. 


For assured satisfaction—Call “Conseco.” 








WRITE FOR CATALOGUES 





Fixed tube sheet, 
quick opening door, 
twin Conseco cool 
ers for hydrogen 
cooling installation 
in large eastern 
central station 
power plant 


Typical Conseco packed head re Conseco intermediate pressure vapor con- 
movable bundle liquid - liquid ex denser with U-bend bundle for non-fouling 
changer liquid on tube side 


Condenser Service & Engineering Co., Inc. 


56 BLOOMFIELD STREET, HOBOKEN, N. J. HOBOKEN 3-4425—-N. Y. TEL: BARCLAY 7-0600 
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At the Fairless Works of U.S. Steel, Fairless Hills, Pa. 

in the largest integrated steel plant ever built at one 
time — The Lummus Company has installed two 25,000 
sq. ft. surface condensers with air ejectors serving turbo 
generators, and three 10,400 sq. ft. surface condensers 
with air ejectors serving turbo blowers. 

Each of the 25,000 sq. ft. condensers serves a 30,000 
KW turbo generator supplying the steel plant with its 
power needs. Each condenser is designed for 260,000 
lbs. of steam per hour (247,000,000 BTI per hour) at 
27.25 inches of mercury vacuum, when supplied with 
25,400 gpm of cooling water. 

The photograph above shows one of the three 10,400 
sq. ft. condensers serving three multi-stage, steam tur- 
bine driven blast furnace turbo blowers. Each condenser 
is designed for 108,000 Ibs. per hour ( 102,800,000 BTL 
per hour) at 27.25 inches of mercury vacuum, when 
supplied with 11,000 gpm of cooling water. 

All condensers are of the two-pass divided flow type, 


LUMMUS 
CONDENSERS 
USED 

AT 

FAIRLESS 
WORKS 

OF 


each unit being complete with Lummus designed steam 
jet air ejectors with combined inter-and-after-condenser. 

Lummus Heat Exchange Engineers will be pleased to 
work with you on your next project. 


THE LUMMUS COMPANY, Heat Exchanger Divi- 
sion: 385 Madison Avenue, New York 17, N. Y. 
Atlanta * Boston * Chicago * Rock Island + Cincinnati 
Detroit * Houston * Tucson * Tulsa * Salt Lake City 
Minneapolis + Pittsburgh * Rochester + Albany 
St. Louis * San Francisco * Wayne (Phila.) + Athens 
Buenos Aires * Honolulu * London * Manila * Toronto 
Paris * Rome + Lima * San Juan, P. R. * Mexico City 
Fabricated Piping Division Plant at East Chicago, Ind. 

Steam Surface Condensers * Evaporators * Extraction 
Bieeder Heaters * Steam Jet Air Ejectors * Steam Jet 
Refrigeration * Barometric Condensers * Heat kx- 
changers for Process and Industrial Use * Process 
Condensers * Pipe Line Coolers. 


MNMUS 


THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 385 MADISON AVE., NEW YORK 17, N. Y. 


MEAT EXCHANGER DIVISION = 
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WHEN YOU PICK A PUMP 
SPECIFY A 


Seabol-Flexibox 


SEAL 
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No single pump feature makes as much difference in safety, freedom 
from maintenance, and peace of mind as the Sealol-Flexibox Mechanical 
Shaft Seal. Pumps with built-in Sealol-Flexibox Seals have less shaft over- 
hang . . . the distance between pump impeller and shaft bearings is 
greatly reduced. This means less shaft distortion, longer bearing life, and 
less maintenance. 

The Sealol-Flexibox Seal itself is virtualiy maintenance-proof. It has a 
patented spring drive which insures uniform ioading over the entire 360 
area of the seal face. This unique spring drive has proven itself in thousands 
of installations under an extreme range of speeds, temperatures, and 
pressures. 

Sealol offers a wide range of Sealol-Flexibox designs to meet your 
particular service requirements . . . for stuffing box replacement, for 
designed-in pump installations, or for special applications. Send for Bul- 
letin 9 and complete details — or write us about your own shaft sealing 
problem. Sealol Corporation, 13 Willard Ave., Providence 5, R. |. 


NEW YORK CciTy . PHILADELPHIA 
CHICAGO « CLEVELAND 
HOUSTON . SAN FRANCISCO 
LOS ANGELES « KANSAS CITY (MO. ) 
CHARLESTON (W. VA.) e@ ST. LOUIS 
TULSA ¢ EOMONTON — TORONTO, CAN 
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1952 were as shown in Figure 2 


Agrees With Survey—This em- 
ploye response to their employers” 
appeals for ideas to improve materials 
and practices specifically backs up the 
findings of a recent survey made by 
the Opinion Research Corporation on 
the topue “Getting Emplove Help on 
Cutting Costs” from which the follow 
ing is quoted: 

“The squeeze on profit ratios is 





causing more and more manage 
ments to think about rising costs 
and what can be done about them. 
At the same time, competition is 
stiffening and it becomes increas 
ingly difficult to pass higher costs 
along in the selling price. There are 
many solutions, but certainly an im 
portant one ts getting the enthusiastic 
cooperation of the entire employe 
body. When management attacks 
high costs by asking point-blank for 
more production, the main effect is 
to antagonize employes. What is 
needed is a better way to make 
workers see that it’s in their interest 
to increase productive efficiency. 
Psychologically. a time of full em 








eT 


THE AX BALANCED PRESSURE SEAL 


For more dota on advertised products, use Readers’ Service Cords, last page 


ployment offers definite advantages 
for winning cooperation on a 
stronger competitive effort. Em 
ployes readily grant they can help 
on the problem, It’s relatively easy 
for workers to see that they them- 
selves can help make the company 
stronger competitively. Sixty-four 
percent of all manufacturing em- 
ployes, OF percent of manual work 
ers, OF percent of white-collar work 
ers, 62 percent of union members, 
and 66 percent of non-members say 
‘ves to the question, “Can average 
employes do very much to help the 
company meet the competition 7” 
“hkighty percent of the workers 
say it is practical to cut serap and 





Employe Magazine— 


Should you start one? 


Not all plants need them, 
Homer T. Fort, director of Pub- 
lications and Public Relations of 
Magnolia Petroleum Company 
points out in the August issue 
of Petroleum REFINER. Helpful 
hints in analyzing your own prob- 
lem are included. 


It’s the first of a series on 
this management problem. 


Watch for the August issue. 
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DE LAVAL 


OPPELLER 


are used for boiler feed 


on floating process plant 


at 
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Three De Laval Oppelier Boiler Feed Pumps play an 


important role in the Freeport Sulphur Company’s new 


me 


process which mines sulphur from a deposit beneath the 


Gulf of Mexico. This floating plant is located in the 


marshes in Bay Ste. Elaine, Louisiana. 


The De Laval Boiler Feed Pumps operate at 3,500 rpm 
with water heated to 297F. They are built with 12% 
chrome steel impellers and trim. The dependable per- 
formance of these units has led Freeport Sulphur to 
purchase six additional pumps for boiler feed service at 
two other mines. In addition to boiler feed, De Laval 


~ 
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REE INER 


Oppeller Pumps are used throughout industry for mine 
dewatering, descaling, desuperheater feed as well as 
for services in the petroleum, pipeline and marine 
fields. Capacities range up to 2,000 gpm, pressures to 
1,200 psig, temperatures to 350F; materials to suit 
any service. For complete data, send for Catalog 1502. 


NENA Oppeller Pumps 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 
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Get the Full Story 


on versatile, economical 
dbpc antioxidant 


section is fully and interestingly 
illustrated. 

It will pay you to investigate the 
uses of this remarkable antioxidant. 
The booklet is available immediately 


{——- inhibitor, dbpe anti- 
oxidant, has so many applica- 
tions that it takes a booklet to tell the 
whole story. Koppers booklet does 
just that. 

This product, known chemically 
as di-tert-butyl-para-cresol, has 
many diversified applications, in 
cluding foods, plastics, and petro 
leum products, such as gasoline, in 
sulating oils and lubricants. Each 


Koppers Company, Inc., Dept 
Chemical Division 
Pittsburgh 19, Pennsylvania 


free of charge. Just fill out the 
coupon and send it in now. 
KOPPERS COMPANY, INC. 


Chemical Division, Dept. PR-74 
Pittsburgh 19, Pennsylvania 


Please send me your dbpec booklet immediately 


Name 


Company 


Title 


SALES OFFICES: NEW YORK - BOSTON - PHILADELPHIA - ATLANTA 
CHICAGO - DETROIT - LOS ANGELES 
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waste. Sixty-two percent say it is 

practical to cut idle and lost time. 

Both steps winning acceptance are 

ones in which the worker partici- 

pates. 

“First step of any campaign is 
get the employes to know a real 
problem exists and that it’s to their 
benefit to solve it. 

“Anaconda Wire and Cable Com- 
pany has completed three years of 
intensive work on this problem 
and during the 1952 ‘Know-How’ 
campaign, employes turned in sug- 
gestions at the rate of 64 per each 
100 employes, more than double the 
rate for systems gen- 
erally.” 

The essence of the Anaconda cam- 
paign was the combination of the fa- 
cilities of the suggestion system with 
the immediate awards and recognition 
to employes for ideas which were prac- 
tical and usable. That is the purpose 
and the payoff of a system to a com- 
pany and to its employes; the installa- 
tion of practical ideas from employes; 
ideas that improve the operation of 
standard practices and accepted activi- 
ties in a provable manner. Despite the 
benefits to the employes of an award 
and of personal recognition, the prov- 
able tangible asset to a company is an 
improvement of some sort—an im- 
provement which contributes to greater 
efficiency. In the end, these accumu- 
lated efficiencies lead to reduced costs 
of operation. The extent of their po- 
tential value to companies can be seen 
in the great ideas 
adopted as shown in Figure 3. 


voce 
suggestion 


vercentage of 
} v 


In statistical summation the 170 re- 
porting companies had 2,399,423 em- 
ployes from whom they received 
Of these they 
each one of 


870,750 suggestions. 
adopted 203.527 ideas 
which contributed an improvement that 
did not exist before the mind’s eye of 
an employe saw it. 


Standardized Procedure—1|n the 
first article of this series, the author 
referred to the we.l-proven  experi- 
ences of other companies being avail 
able to any company newly embarking 
on a suggestion system or about to re 
vitalize an old one. The materials and 
the practices are fairly standardized. 
These are the structural members, but 
the foundation is of different sub- 
stance, if a system is to endure and be 
profitable to the employer and the em- 
plove. A dividend-paying business has 
to operate at a profit and each of its 
manifold activities have to contribute 
in some way to making the profit. The 
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Meet the man you can call 
with confidence to solve your 
thermal insulation problems 





To insulate outdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville. Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation. 
J-M 85% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 





the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for a// your insulation 
requirements. 


1. You get dependable materials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center — largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M_ Insulation 
Engineers are called upon to solve in- 
sulajon problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 


New York 16, N. Y. In Canada, JM 


199 Bay St., Toronto 1, Ont. 


*heg. U. 8. Pat. Off. 


Johns-Manville First in INSULATION | 
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Fo Cady Pipe Threading 
2h to 4°... its the 4P 


Ritksib> 4P is easy to 
carry, easy to put on pipe 


Balanced loop handles make it a cinch to carry and 
swing up on a pipe! Besides, the mistake-proof work- 
holder sets to size before you lift it—only one screw to 
tighten on pipe. Easy upkeep—drive pinion in oilless 
bronze bearing; safe enclosed gear. 4 sets of 5 high- 
speed steel dies, 2's”, 3”, 3'%”, 4”. Ratchet handle. 
Rimi drive shaft available. Save work—buy 4P 
at your Supply House. 


The Ridge Tool Company ¢ Elyria, Ohio, U.S.A. 
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suggestion system is not a give-away 
program. A management attitude of 
doing something for the employes” is 
a poor approach to making a system 
pay for itself. It will pay poorly if it 
is operated as a sales loss leader for 
employe relations. Management should 
expect production from the system. 

A specific responsibility of manage- 
ment is to initiate a continuous audit 
of what they are getting for what they 
spend suggvestion-system wise no 
less than in all other business matters. 
The balance sheet should be read and 
interpreted just as rigorously as a sales 
or production report. Ideas for im- 
provement are vital to a company’s 
progress and lack of them from the 
suggestion system facility indicates an 
operational breakdown. If suggestions, 
practical and usable, are not being re- 
ceived, which of course prevents any 
possibility of a payoff, it is due to a 
combination of the following general 
causes. This applies to a working 
group, a department, or to a whole 
company. 


@ The influential levels of manage- 
ment are not demonstrating an actual 
support of the system. 


@ The awards are too low in rela- 
tion to the benefit to the company. 


@ It takes too long to process a 


suggestion, 


®@ The promotion of the system is 


not visible or consistent 


All of these causes are controllable 
by management. Therefore. the fail 
ure of a suggestion system is the failure 
of management to provide for its suc- 
cess, A suggestion system can be op- 
erated successfully and profitably by 
any company large or small if the 
proper conditions of management sup- 
port and audit are active 

Management need only to recognize 
the incentive power of a suggestion 
system to estimate the potential return 
to a company. The money awards and 
recognition for usable ideas are strong 
employe incentives. The greater effi- 
ereney vained from a usable idea is a 
management incentive. An improve- 
ment in operation is an incentive and 
a gain for supervisors. An accident 
hazard reduced or eliminated by an 
employe’s idea is an incentive, All of 
these are incentives that generate the 
tiny electrical impulses through the 
brains of employe able and willing to 
think. They create ideas —if manage- 
ment has the understanding and the 
will to use them. 


End of Part 2 and Series 
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ANALYZER 


Highly sensitive to chonges 
in oxygen content. 


Rapid response to changes 
in Oxygen content. 


No liquid or gaseous fuel 
required to be added 
to gas somple 


No chemicals required 
High accuracy maintained. 


Not offected by wide 
variction in rate of flow 
of gos somple. 


Rugged construction. No 
delicate of moving ports. 


Easily installed — no 
special fittings required. 
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PETROLEUM 


Self-balancing bridge circuit ossures 
accurate, permanent calibration 


Electronic amplifier has no moving 
ports. High sensitivity. Rugged 


Immediate response—onolyzer is 
continuously connected to 
recording pen drive motor 


As mony as four analyses con be 


recorded on the same chart 


Range can be changed easily 
in the field. 


Isolating transformer for each 
amplifier removes line interference 
from bridge circuit. 


Extra slide wire available for control, 


remote indication—for recorder or 
contacts for alarm circuit 


REINER 


Oxygen is unique among other common gases in that 
it is highly paramagnetic (attracted into a magnetic 
field). This property of oxygen is the basis of the 
operation of the Hays Magno-Therm Analyzer in the 
analysis of industrial gases. 


application 


Hundreds of companies are using the Hays Magno- 
Therm O» Analyzer and Recorder in applications from 
revivification of SO» removers in manufactured gas 
industry and regeneration of catalysts in oil refineries 
to mixing air with propane to get substitute fuel. 
Boiler plants use it as a combustion guide because it 
is the only means of getting an undistorted picture of 
excess air. 


Write today for bulletin 52-829-56 and get com- 
plete details. 


Automatic Combustion C 
Boiler Panels * CO» Recorders 
Veriflow Meters ond Vertroi 
Gos Anolyzers * Dratt Gages 
Combustion Test Sets 
Electronic Onygen Recorders 
Electronic Flowmeters 
Electronic Feed Water Controls 


Minature Remote ind: cotors t 


MICHIGAN CITY 10, 


For more dota on advertised products, use Readers’ Service Cards, last page 
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Where's the Fire ? 


Fire extinguishment in oil processing, storage and transport facilities. 





H. B. Williams, Director 


c 


ate ty and f re Protectior 
V li Ar ericar Reafin ng Ce rporation 
Te 1a Ct 


v, Texas 


Floating Roof Tanks— 
Fire Around Roof Edge 


1. Extinguish fire with high pres- 
sure water fog, dry powder or CO, by 
applying two streams from a starting 
point and working in opposite direc- 
tions around the roof edge to a “pinch- 
out” point, Foam also can be applied 
from the tank rim or from positions 
on the roof to extinguish this type of 
fire. 

2. If cooling water is required, as 
indicated by blistering of paint on the 
shell, it can be applied to the outside 
of the shell or to the inside of the shell 
above the roof shoes. Avoid directing 
heavy streams of water into the flam- 
mable material at the roof edge. This 
may splash the burning product onto 
the roof and increase the seriousness 
of the fire 

. In 
merged in burning oil, apply chemical 
foam by means of portable foam 


case the roof becomes sub 


towers 


Umbrella Roof and Horizontal 
Tanks——External Fire 


1. Apply cooling water streams to 
the tank so the runoff 
portions that are exposed to the fire 


2. Extinguish external fire with high 


will protect 


pressure water fog, dry powder ot 


foam, If the foam is used, the applica 
tion of cooling water must be regu 
lated to avoid foam destruction 


\ If the tank 


heavy 


ruptures avoid di 


recting streams of water into 
flammable product or permitting cool 
ing water runoff to enter the tank, as 
either might increase the intensity of 
the fire by splashing flammable ma 
terial, floating flammable material out 
of the tank or causing it to froth and 
slop or boil over. In such an event 
foam should be applied either by 
means of a deluge set or foam tower. 

L. If tetraethy! lead fluid 


leaded gasoline) storage facilities are 


Part V 


involved, avoid breathing the smoke 
from the fire. 


Lifter Roof Tanks (Refrigerated 
Products)— Roof and Roof- 
Appurtenance Fires (Vents, 
Vacuum Breakers, Hatches, 
Seams) 

1. Apply cooling streams to the af- 
fected portions of the roof to prevent 
damage to the sheet metal insulation 
cover. 

2. Carefully analyze the situation, 
giving consideration to the following 
factors to determine whether quick re- 
pair of the leak can be made if the 
flames are extinguished. 

(a) The height of the flame which 
indicates volume of escaping 
vapor. 

(b) The torch effect of the 
caused by pressure. 


flame 
3. If extinguishment and repair are 
decided upon: 

(a) Operate the compressors to 
lower the roof to its bottom 
position. From this point, regu- 
late compressor operation to 
maintain the least 

ternal pressure. Avoid pulling a 
vacuum on the tank. 
(hb) Discontinue application of cool- 


positive in- 


ing water after danger of re 





Priceless Adjunct... 


Prepared and proven plans for 
fire extinguishment are a price- 
less adjunct to plant protection. 

Commencing last March 
Petroleum REFINER is present- 
ing details from the fire fighting 
procedures of Pan American Re- 
fining Corporation, Texas City, 
Texas. 

Part V is presented herewith. 
The series will continue. 
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ignition from hot metal is elimi- 
nated. 

Extinguish vent fires by ad- 
mitting steam to the vent snuff- 
ing rings. 

Dry powder or carbon dioxide 
portable extinguishers can be 
used on fires at other appur- 
tenances or on small leaks in 
the roof seams, 

1. Should it be determined that re- 
pairs cannot be successfully com- 
pleted: 

(a) Prepare lines for removing the 

tank from service. 

(b) Proceed with the Master Plan 
of lifter tank fire extin- 
guishment outlining procedures 
for fires resulting from uncon- 
trollable large loss of flammable 
vapor. 


roof 


Lifter Roof Tanks (Refrigerated 
Products)——Water Seal 
Chamber Fire 

1. Apply cooling streams to the tank 
roof to protect the sheet metal insula- 
tion cover, the snuffing steam line, the 
roof rollers which are made of bronze 
and to maintain the highest possible 
water level in the seal chamber. Cau- 
tion: Overflow of the seal chamber may 
carry-over burning condensate. Avoid 
by regulating flow of water into the 
chamber. 

2. Operate the compressors to lower 
the roof to its lowest position. From 
this point, regulate compressor opera- 
tion to maintain the least positive in- 
ternal pressure. Avoid pulling a vac- 
uum on the tank. 

>. If the roof and seal chamber are 
intact, the fire will be extinguished by 
stopping the vapor escape in the man- 
ner outlined above. If not. proceed 
with the Master Plan of lifter roof 
tank fire extinguishment outlining pro- 
cedures for resulting from = un- 
controllable large loss of flammable 
vapors (subsequent article). 


fires 
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Rockwood FogFOAM SpotPROTECTION System automatically drenches loading platform 


How to muzzle a vicious fire hazard 


Dangerous, small-area fire hazards can 
viciously destroy life and nearby property 

if not properly protected. 

The tank truck loading platform above, 
for instance, imperils not only the tank 
trucks being loaded but also the storage 
tanks in back of it. Should a truck con- 
nection break during loading causing a 
static spark thus igniting a truck, mil- 
lions of gallons of gasoline would go up 
in flames. 

A Rockwood SpotPROTECTION Fog- 
FOAM System keeps this hazard muz- 
zled — goes into action within 5 seconds 
of a fire’s start. It cools entire area, 


Rockwood Foam, available in 5-gallon cans or 
50-gallon drums, keeps Rockwood FOAM and 
Rockwood FogFOAM SpotPROTECTION Sys- 
tems constantly replenished. No replacement 
problem. 
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blankets platform, controls fire, and 
protects surrounding area within minutes. 

Each Rockwood SpotPROTECTION 
System is custom engineered to meet 
individual requirements of hazard. Sys- 
tems handle WaterFOG, FogFOAM, 
FOAM or “WET”. Three sizes: 2, 4 or 
6 Heads. Operated automatically or 


manually. Automatic operations are for 
fixed temperature sprinkler type fire 
detectors or for heat actuated devices. 
Special Systems also available for use 
with Rockwood FOAM Maker Chambers. 

Find out how these SpotPROTEC- 
TION Systems can meet your needs. 
Mail coupon below. 


ROCKWOOD SPRINKLER COMPANY 





P v0) Engineers Water . .. to Cut Fire Losses 


WH reece comranr woncesie S © 
“ ne 


~ 
PE ne meme cteeen 


Reckweood “Wet”, available in 5 gallon cana or 
50 gallon drums, increases penetration and ex 
tinguishing power of water. Excellent where fire is 
deep-seated or water scarce. 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
387 Harlow Street 
Worcester 5, Mass. 
Please send me your engineering data 
sheet on Rockwood SpotPROTEC- 
TION Systems. 
Name 
Title 
Company 
Street 
City 
Zone Stale 


For more data on advertised products, use Readers’ Service Cards, last page 
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Company Giving— 


(Continued from Page 107) 


It can become a nightmare unless it is studied 


carefully and planned wisely. 


offi 


cial of a company with statewide op 


business classifications. But, an 


erations sized up what may be a 


workable formula when he said his 


company § contributions were based 


on the scope of operations in the 


community, figuring in number of 
employes, plus how much other com 
panies were donating 

to in 
that 


dominant 


This rule cannot be adhered 


every case, lor it Is apparent 


companies which are the 


industry of a community might tend 


to give more than under a similar 


capital investment-number of em 
anothe 


ploye situation in com 


munity 


How Committees Work. Ceiting 
down to examples of how contribu 
work, one might 


tions Committecs 


refer to the operational organization 


of another industry with state-wide 


operations. Its outlets are in practi- 


cally every city of Texas and, con- 


sequently, the question ot “To Give 
or Not 


increasing public 


to Give” has become one ol 
relations impor- 


tance 


This company has a three-member 
contributions which 
at the 


board approval, on corporate dona- 


group operates 


board level. It passes, without 
tions, alter investigations, up to $250 
All requests for 
throughout the 


donations trom 


state are received by 
the group which consists of two vice 
presidents and a director, with the 
assistant to the president serving as 


secretary 


It assembles requests, investigates 


them, and presents its findings to the 
board of directors on all those above 


$250. Because of the company’s CXx- 


WELDED GRATING 


Tailor Made to Your Specs 


Save installation time and money by having Gary factory- 


fabricate your 


open 


steel flooring needs. For complete 


description of Gary Gratings, write for Catalog No. PR-74 


FREE SAMPLE 
We'll send this handy 
paper weight if you 
request it on your 


company stationery. 


4011 East 


For more data on advertised products, use Readers’ Service Cards 


Seventh Avenue e« 


Standard Steel Spring Division 
ROCKWELL SPRING AND AXLE CO. 


Gary, Indiana 


last page 
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the board must give 


thought to 


tensive s ope, 


considerable whether or 


not a contribution will set a prece- 
dent and by so doing set off a costly 
chain reaction 

Phe company particularly watches 
to see if the cause ts “accepted” by 


other businesses of the community 


The director of industrial and pub- 
lic relations serves as chairman of a 
three-member memberships and con- 
another oil 


tributions committee of 


field equipment company. Its func- 
tions are “to act as an administra- 
tive committee, make policy recom- 
mendations, establish control proce- 
dures, make annual report, and make 
budget recommendations.’ 


the chairman 
a clearing house for all re- 
It’s his that all 


investigated, maintain 


In this 


scTVCcs as 


company, 
quests duty to see 
reque Sts are 

appropriate records, prepare the 
draft of budget proposal, and to ad- 


minister control procedures 


Each activity approved must be 
sponsored by a member of the firm’s 
operating committee. The sponsor, in 
turn, is responsible for keeping in- 
formed of the 
of the 


ing the 


purpose and activities 


sponsored project; determin- 


value or worth of the serv- 


ices to the an- 
to the 


ing the cost within his own depart- 


company; re porting 


nually committee, and assum- 
mental budget 
Another 


ers more 


firm, whose territory cov- 


than a score of states, has 
outlined its contributions’ policy in 
a six-page mimeographed manual 
Among the many points covered is 


its contributions procedure 


Contributions’ Policy. “A contribu- 
tions committee comprised of head- 
quarters personnel approves the con- 
tribution budget after recommenda- 
tions have been made by field super- 
visors through proper organization 
channels to various regional general 
The budget, after drawn 
up by the committee, is approved by 


managers 


the chief executive officer, Contribu- 
tions are administered wherever pos- 
sible at the local level, subject to the 
budget. 

“Unusual cases are passed from the 
they 
through proper channels to the public 


local level where originated 
relations department, which then gets 
a decision from either the contribu- 
tions committee or chief executive 
officer.” 

Stull another large company sends 
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WHEN 
CORROSION 
IS CRITICAL 


Qotimum tube 


for the job = hie Pa 


Wit % Co, temp atmos)+ 


G 


Tube Selection 
Cannot be Reduced to a Formula 


—-even a complicated one 


Selection of the proper grade of stainless steel for a 
particular application is a relatively complex problem and 
involves manufacturing, metallurgical, chemical and eco- 
nomic considerations, Although it is complex it has been 
made easier by industrial research. Data accumulated 
through years of research and experience gained in help- 
ing to solve varied application problems are now available 
to guide the user in the solution of his present problems. 


It is practically impossible to list all the media in which 
stainless steels will resist corrosion. It is even more diffi- 
cult to enumerate all the conditions under which the 
stainless steels will resist effectively the corrosive effects 
of such media. Frequently, a relatively minor contami- 





TUBULAR PRODUCTS DIVISION 


THE BABCOCK & WILCOX COMPANY 


nant, when combined with the main reagent, will cause 
a more detrimental corrosive action than the latter by 
itself. This is particularly true of iron salts which, in 
the presence of chlorides, often prove to be a very potent 
corrodent, producing pitting. 


It is always advisable to test a sample under actual 
operating conditions, especially before extensive untried 
installations are made. Proper tube selection starts with 
expert opinion, available to you through Mr. Tubes, 
your nearby B&W Tube Representative. There is no sub- 
stitute for the kind of experience with pressure tubing 
problems you'll find at B&W. Ask Mr. Tubes for help 
in matching tubes to jobs. 


Beaver Falls, Pa.—Seamiess Tubing; Welded Stainless Steel Tubing 


Alliance, Ohio—Welded Carbon Steel Tubing 


TA-4061(P) 
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donation requests to the public rela- 
tions repartment. The department, in 
turn, takes up the requests with vari- 
ous departmental managers or vice 
This 


firm has no committee organization 


presidents affected national 


is such on the regional level 


Composition of the contributions 
Fort Worth 


the company’s five director-officers 


committee of a firm 1s 
who decide by plurality vote what 
contributions will be made and what 
employe solicitations may be con- 
ducted 

A Dallas 


plants in 


manufacturer has two 
operation, one for the 
employes’ contributions and a second 


Members of the 


second group are the public relations 


lor corporate giving 


coordinator, director of industrial 


manager of manutac 


Alter 


committec 


relations, and 


turing control requests are in 
vestigated, the makes 
written recommendations to the vice 


If he 


initials the 


president-comptroller approves 
the recommendations, he 


written report and checks are mailed 


out by the public relations coordi- 
nator. 

If there is any doubt as to the com- 
mittee recommendation, the vice 
president-comptroller refers the re- 
quest data to the executive vice pres- 
ident and treasurer for final decision. 

The committee bases its recommen- 
dations on the relationship of the 


charity to the and its 


company 
a prede termined 


the 


employes, and on 
budget set up by board of 


directors 


Few Written Policies. It is surpris- 
ing many companies with good man- 
agement principles in other divisions 
have no written policy on contribu- 
tions and donations. But the trend is 
in that direction. 

When financial analyses are made, 
they point up the fact that corporate 
giving is often a sizable business ex- 
pense 

In outlining his company’s general 
policy toward contribytjons, one pres- 
ident said: “All possible contributions 
limits of the 
“To make donations for the pub- 


must come within the 
law 
lic welfare or for charitable, scientific 


or educational purposes.’ 


Member of a Great Pump Family 


There Is @ PUMP 
phunora for every pump job. 


TYPE-OD 


Aurora Horizontally Split- 
Case, Double Suction, Single 
Stage Centrifugal Pump. 
For general water supply 
for municipalities, indus- 
tries, office buildings, insti- 
tutions—elso—for handling 
liquids, chemical solutions, 
oils etc., in a wide variety 
of industries. Write for 


Bulletin 
details. 


105-M for further 


PUMP COMPANY 


DIVISION OF THE NEW YORK AIR BRAKE COMPANY 


84 Loucks Street, Avrora, Illinois 


For more data on advertised products, use Readers’ Service Cards, last page 
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“But there are other tests: Does it 
benefit the business and/or company 
employes, either directly or indirectly, 
and therefore benefit the stock- 
holders? (Company funds actually 
belong to the stockholders. 


Giving Important to PR. He went 
on to stress that ‘‘Regardless of 
whether those requests are referred 
to others for action,” in writing to 
his supervisors, “or handled at the 
local level, every supervisor has a re- 
sponsible role often the manner 
in which the supervisor handles the 
original request is an important test 
of our entire public relations activity.” 

In processing requests, he urged 
supervisors to keep these points in 
mind, for they are highly important 
to good public and community rela- 


tions: 


® Answers to requests should be 
given at the local level if possible. 


® Answers to requests (yes or no 


should be prompt. 


®@ Avoid any impression that deci- 


sions regarding contributions are 


made at headquarters. 

e Take responsibility for decisions 
at the 
budget will pe rmit 


local level insofar as the 


There is always a question of 
whether a request is from a worthy 
organization. No doubt most chari- 
table drives are legitimate, but a few 
How do 


“lemons” always 


companies decide which campaigns 


creep in 


are being staged for legitimate 
causes? 

Many Texas companies, particu- 
larly those with formalized giving 
programs, help their top officials de- 
cide on merits of campaigns simply 
by asking for detailed accounts of the 
drive’s purpose, how much is allo- 
cated to campaign expense, and sim- 
ilar information 


seed this data through the use of a 


Some companies 
questionnaire. 
Ask for Details. It’s good business, 


ask organizations 
contributions for 


they find, to 
seeking 


details of its operations and what 


any 
complete 


they plan to do with the money they 
are asking the companies to con- 
tribute. 

One 
in mind when considering 


company keeps these points 
a contri- 
bution and seeks the answers before 
making its decision: 

Will the contribution benefit the 
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PUBLISHED BY REFINERY PROCESS DIVISION, THE M. W. KELLOGG COMPANY 


Patented Plug Valve 
Key to Orthoflow’s 
Easy Operation 


{ nique mechanical features of 
Orthoflow Fluid ¢« atalytie crackers 
of both the Model “A” and Model 
“BB” design) are the plug valves 
which replace the more conven 
tional slide valves. Designed and 
patented by Kellogg, they might 
well be termed the key to the ae 
creased investment, eusy operation 
and low maintenance cost of Ortho 
flow units 

Not only do the make 
feasible the elimination of expan 
sion joints but they are also much 


valves 


more easily maintained than slide 
Actually, the new valves 
make possible the basic advantage 
of the Orthoflow: Straight-line flow 
of catalyst 
reduction of the erosion problem 


valves 


with its concomitant 
The plug valves have proved sO 
is seldom neces 
However, 


successful that it 


sury to remove them 
they are so arranged that they can 
be unflanged, lowered from the 
bottom head of the and 
taken to the shop for maintenance, 


if and when required, while the 


vessel, 





rest of the unit is being inspected 

Although the plug of the valve 
is subjected to the same erosive 
material encountered in. slide 
valves, Orthoflows in operation for 
its long ais three vears have proved 
remarkably diffi 
culties. The rate of erosion of the 
plugs is considerably less than in 
slide valves, and unlike slide valves 
where erosion results in loss of con 


free of cre he ti 


trol over catalyst flow, plugs can 
erode without appreciably affect 
ing operability. The plugs them 
bolted in for 
placement when required 


selves are easy re 


« 


' So = 


- 


JUNE-JULY 


First Model “B” Orthoflow Proves 


Success of Design; 


Having passed an intensive series 
of operational tests with flying 
with design guarantees ex 
every category Kel 
logy’s first Model “B™ Orthoflow 
Fluid catalytic cracker has dra 
matically demonstrated the success 
of the new design. At the same 
time, a second Orthoflow of this 
type (shown in the illustration 
above) recently went on stream for 


colors 


‘ eeded in 


the same refiner at another location 
As an example of actual test 
results obtained, the first Ortho 
flow unit has bettered its designed 
production capacity of 44 vol. ‘ 
of debutanized gasoline. Since this 
test run, the gasoline vield on a 
somewhat better feed has exceeded 
t8°,. The gasoline product 
consistently rated higher than the 
design guarantee of 90 octane 
CFR-R clear). At the same time, 
produc tion of dry yas and butanes 
has been held to considerably less 
than the maximum 
Coke burning capacity has aver 
aged almost 1500 pounds per hour 


has 


allowances 


more than the designed minimum, 
and cataly st loss has averaged 1.22 
per day considerably less 
than the guaranteed maximum. 


One of two versions of Kellogy’s 


tons 


Second on Stream 


exclusive Orthoflow the 
Model “B° differs from its pre 
decessor, the Model wat, “abe princes 
pally in the placement of the re 
actor and regenerator. Both feature 
straight-line catalyst flow and 
sinvle-vessel construction, but in 
the Model “A” the reactor is above 
the regenerator and in the Model 
“B’, the placement is reversed. 

addition to 


desivn, 


Process wise, in 
allowing a decrease in the size of 
the reactor, one result of placing 
the regenerator on top is that the 
latter can be operated at a lower 
pressure, effecting savings in direct 
operating costs since horsepower 
requirements for compressing re 
veneration air are reduced 

Thus, in the Model “A” 


sure of about 18 pounds is required 


- pres 


in the regenerator and about 10 
pounds in the reactor in order to 
maintain optimum circulation of 
catalyst between the two zones. In 
the newer “B” design, reactor pres 
sure is held at about 15 pounds 
while the regenerator operates at 
around seven pounds, retaining the 
same eight-pound differential but 
transferring the air compressor re 
quirements to the lower pressure 
side of the operation 


1954 
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Straight-Line Flow 
in Orthoflow Design 
Eliminates Erosion 


While the Model “B” Orthoflow 
design is as yet too recent for the 
complete evaluation of long range 
operating characteristics such as 
erosion and maintenance require- 
ments, experience with units of the 
earlier Model “A” design offers 
convincing evidence of what can 
be expec ‘ted in the new design 
One of the principal features 
which sets both Orthoflow models 
apart from other Fluid catalytic 
crackers is straight-line flow of 
catalyst, by single- 
vessel arrangement of reactor and 
regenerator. By eliminating curved 
external catalyst lines, decided re 
duction in erosion from the sand 
blasting action of the catalyst has 
resulted. In contrast to side-by-side 
units where bends in the catalyst 
lines have actually worn through, 
Orthoflow units have been in oper 
ation for as long as three years with 
only negligible erosion in all lines 
including the high velocity riser 
Also related to straight-line flow 
is the ease of operation of Ortho- 
flow units. Catalyst flow has actu 
ally started up after shut 
downs simply by turning on the air 
supply; stopping the units, or se- 
curing and maintaining catalyst 
flow after interruptions, have been 
equally easy. Since they are 
straight, the lines are self-draining 
on shutdown. Consequently the 


made possible 


REFINERY 
(PROCESS 
DIVISION 


M. W. KELLOGG 


World’s Largest Orthoflow .. . 


Shown above as it neared comple- 
tion at the Atlantic Refining Com- 
pany’s Peint Breeze refinery in 
Philadelphia is the largest Ortho- 
flow Fluid catalytic cracking plant 
to be designed and built to date. 





catalyst does not pack in the lines 
nor do the lines require a lengthy, 
inconvenient emptying out process 
before start-up as do older units. 

Straight line catalyst flow is also 
responsible for much of the lower 
initial cost of Orthoflow units. Aside 
from obvious savings in structural 
materials gained by combining re- 
actor and regenerator, considerable 
additional savings result from the 
fact that no costly provisions for 
mechanical expansion joints are 
required. While pipes in the Ortho- 
flow units operate at high tem- 
peratures just as in conventional 
units, expansion is far easier and 
less costly to compensate. 


| AUSTRALIA GETS / AN ORTHOFLOW | 


This new unit is expected to go on 
stream early this summer. 

Like other units described in this 
issue of “Refinery Process News,” 
this Orthoflow is of Kellogg's 
Model “B” design. While other 
crackers of comparable or larger 
size have been built, they have all 
been designed with separate side- 
by-side vessels, one for the crack- 
ing reaction and the other for re- 
generation of catalyst. 

The new Orthoflow for Atlantic 
has a reactor throughout of 45,000 
barrels per day. It is one of a total 
of thirteen Orthoflows (including 
both “A” and “B” models) com- 
pleted or underway since Kellogg 
first introduced the unique process 
design in 1951. 

The first Orthoflow was erected 
as part of a combination refinery 
in Canada. This plant was followed 
in rapid succession by other larger 
units distributed in many parts of 
the world from Texas to Germany 
and Jugoslavia. 


—EEE ee eH 


Sie at the left is a recent 
view of the catalytic cracking area 
of a new 70,000 BPD refinery cur- 
rently under construction in West- 
ern Australia by Kellogg Inter- 
national Corporation. The cracker 
is a Model “B” Orthoflow with a 
design capacity of 12,500 BPD. 

As this photo was taken, the 
skirt assembly was being hoisted 
into place atop the reactor. Above 
the skirt will go the regenerator 
vessel, the head for which is shown 
in the foreground. 

Four other Model 3” Ortho- 
flow units are underway in the 
U.S. and Canada at the present. 





> Does 


it duplicate effort of other organiza- 


company directly or indirectly : 


tions or groups? Is the purpose of 


the soliciting agency a good one and 
wide- 


> What 


accom- 


does the organization have 


spread acceptance and support: 


constructive result does it 


Does it aid reasonable pro- 


plish ? 
portion of the general public, or is 
it very restricted in its operations? 
Are other companies in the commu- 
and if so, 


nity drive 


how much are they giving? Is it best 


supporting the 


served by private giving or should 

be financed by public funds? Is the 
agency of broad influence rendering 
services that are representative and 
Are the people 


public in character? 


heading the organization first-rate? 
Are its fund-raising methods sound? 
Are costs of raising funds and admin- 
Does it operate 


Will the 


community 


istration reasonable ? 


under budgetary control? 
contribution advance the 


and public relations of the company ? 


When a company is in doubt about 


an organization, officials should 
check with the 
Commerce or Better Business Bureau 
Then, another source for check- 
ing is the National Information Bu- 
reau, Incorporated, 205 East 42nd 
Street, New York 17, N. Y.—a mem- 


bership organization which publishes 


local Chamber of 


too, 


an annual Givers’ Guide and will sup- 
ply to its members a confidential re- 


port on specific appeals or causes. 


Fewer In-Plant Solicitations. Man- 


agement has in recent years been 


frowning more and more on “in- 
solicitation. In companies re- 


TMA’s survey, the 


toward a one-time 


plant” 
porting to trend 
seems to be solic- 


itation each year. 


Companies with formalized pro- 
grams are restricting in-plant solic- 
- United Fund or Com- 


American Red 


solicitations are 


itation to the 
munity Chest and the 
And these 
handled by company employes them- 


Cross 


selves. 
They report this approach causes 
less costly work disruption and usu- 


ally results in more employe giving. 


Some companies are moving toward 
deduction plans for all employe con- 


tributions. ‘This approach, several re- 
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ported, has also increased contribu- 


tions on the part of the employes. 

A Sherman, 
has had an unusual plan in operation 
for four years. Called the 
Neighbor Day,” the plan is con- 
ducted one day in October each yeat 
afforded an opportu- 


Texas manufacture! 


“Good 


Employes are 
nity to work four hours overtime and 
are paid time and a half. Earnings 
contributed 
Fund. 


equal to six hours) are 
to the firm’s ““Good Neighbor” 
The company matches the employes’ 
contributions with the profits for one 
If a man is absent, 
four 


day’s operation. 


chanc e to work 


he is given a 
hours at some other time. 


Deduction Plan. A Dallas company 
has had a payroll deduction plan in 
operation for many years. During 
World War II, 
half 


quarte! 


deductions were one- 


since the war, one- 


The employe, 


pe reent: 
of 1 
signs authorization for the 


percent. 
upon hire, 
deduction 

The fund 
board comprised of one member from 
the office from the 
seven major plant departments. 


Members are 


is administered by a 


and one each 


nominated and elected 


Lewis i 
Company — 7m 


BOX 3096 e TULSA OKLAHOMA ~ t 


> 


As Management Sees It. . . 





annually by ballot 

Whether 
ized plans or not, one point of agree 
ment came and clear. That 
was on the subject of telephone re 
quests. Officials queried have set a 
fixed policy of taking no official 
tion until the telephoned request 1s 
confirmed in writing. 


companies have for mal 


out loud 


The committee 
ticularly helpful in this instance, for 
the chief executive can tactfully and 
ask for the 
is telephoned 


operation Is par- 


authoritatively informa- 
tion in writing if he 
Such action assists in determining 
how much to give and whether the 
campaign is legitimate. 

The committee plan seems to work 
in every firm where it is in operation. 
Through such operation, proper in- 
vestigation of contribution requests 
can be made in a business-like man- 


ner. More 
this increasing expenditure of the 


attention can be given to 


business dollar. Contribution requests 


may be studied. They are a dollar- 


and-cents part of the over-all busi 


ness Ope ration 
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New Books ... 





Instruments Inspection 


Manual of Recommended Practices 
for Refinery Inspections, Part V, 
American Vetroleum Institute, De 
partment of Information, 50 We 
Oth New York 20. $1.50 

tallment of API's Mar 

Practices for Re 
devoted to the in 

Designed for 

ot ex 


Street 
This fifth im 
Re 


Inspec tions 1 


ual of ommended 
hinery 
pection of instruments 
use as a guide for the inspection 
instrument equipment, it cover 


ting, the 


isting 


the equipment requiring inspe 


Irequency ot suywests meth 
ods of repair 
accuracy 
for records and reports which might be 
kept on each type of instrument 
Chis publication the 
to the last of a program initiated 
in the API Division of Refining in 1938 
At that time the Committee on Refinery 
Equipment set out to compose a Man 
Recommended Practices for Re 
Since that 


been working 


mspection, 


and calibration, outlines 


tolerances, and suggests forms 


represents next 


val of 
time a 
A com 


of the 


fining Inspections 
subcommittee has 
plete listing of the 
manual which the 
compiled: Part I, 
Part II, Pre Relieving 
Part III, Fire-Protection 
Part IV, Low Pressure Storage Tank 
Part V, Instruments; Part VI Electri 
Equipment (still in preparation) 


various part 
ommittee ha 
Equipment 
Devices 
Equipment 


subs 
Process 


ssure 


Complex Systems 


The Calculation of Chemical Equilib- 
rium in a Complex System. Ken 
neth A. Kobe and Thomas W 
Leland, The University of Texas, 
Bureau of Engineering Research, 
Austin, Texas. $2 

In this book Authors Kobe and Le 

extended chemical equilibria 

m the simple systems found 

in existing textbooks to the complex 

In presenting the material, they 

have related these methods to one of 

the standard texts that can be used for 
background material 

Starting with a relatively simple 
the book provides methods, particularly 
graphical methods, of 
chemical equilibrium in the complex 

These simple methods are fol- 

methods of increasing com 

Brinkley’s method 


land have 
solutions fr 


Systems 


system, 


system 
lowed by 
plexity until 
is introduced 


general 


Welding Procedures 


Metals and How to Weld Them, T. B. 
lefferson and Gorham Woods, The 
James F. Lincoln Are Welding Foun 
dation, Cleveland 17, Ohio. $2 in 
| S., $2.50 elsewhere 

text and reference 

a practical work knowl 

information for de 


is combination 
provides 


and source of 


TRI-LOK 


STRONG STEP 
TO SAFETY” 


Each Tri-Lok step consists of a panel of Rectangular, Diag- 
enal, or U-type Tri-Lok flooring in any desired width, length, 


depth, and bar spacing. 
SAFE 
CLEAN 
accumulation of dirt, moisture, rust. 


checker plate nosing bars make each step 
stand out clearly. Abrasive edging also available. 


clogless, rivetless Tri-Lok joint prevents 


added strength provided at maximum 


big or small. 





solving for the 


Four Flat Cars Full of Stack! 


Another example of Dollin- 
ger’s diversified ability to deliver 
is this self-supporting stack fabri- 
cated recently for Alcorn Com- 
bustion Company for use at a 
Gulf Coast refinery. 

Measuring eight feet, three 
inches in diameter and 129 feet 
in height, the stack required four 
flat cars to transport from Doll- 
linger to the jobsite . . 
instance of Dollinger delivery-—— 


signing and making better welds at 
lower cost. It covers the fundamentals 
of metallurgy and their significance tor 
welding metals, gives procedures for 
welding mild, medium and high carbon 
steel, alloys, cast iron, hardfacing, stain 
less and high chromium steels, austen 


tic manganese steels, tool and die steels 


Piping Flexibility 


Practical Piping Flexibility—Design 
and Flow, W. A. Thomas, W \ 
Thomas (Publisher), 2742 Philadel 
phia Avenue, Pittsburgh 16. $25 


This book should be 
gineers responsible for the analysis of 
thermal stress and reactions in piping 
systems. It gives a new method for rap 
idly checking by graphs and charts the 
maximum thermal and reactions 
in piping arrangements between two 
anchors 

By use of Phomas’ methods, 
the usually laborious and time- 
ing calculation is eliminated 

Included in the book is a preliminary 
Criterion Chart. Using it, it can be de 
termined whether the system ts possible 
and worthy of further analysis. The pip 
ing system to be checked is then se 
lected from a table of key and 
the coefficients obtained from the table 
then are used in two charts to 


ot interest to en 


stress 


much ot 
onsum 


shapes; 


master 


—\\< 
c= 


a 








"a 


. another 








load contact by shape and rigidity of nosing bar. 
Write today for bulletin T-103 


DRAVO CORPORATION 


Netional Distributor fer the Tri-Lok Compeny 


Drave Buliding, Pittsburgh 22, Pennsylvania 


Sales Representatives in Principal Cities 


AROUND 
THE 
WORLD 
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eS oy SOLLINGER 


For more than 50 years quality 
producers of structural steel 
and plate steel. 


JOHN DOLLINGER, JR., INC. 
BEAUMONT, TEXAS 


Vol. 33, 





find the maximum stress and the re on 


actions 

The Flow of Fluids in Pipes and 
Pumping section gives formulas, charts 
ind tables covering the flow of water 
steam up to critical pressures, and vis 


New Books... Me" >. . 
Sc Dont fry your oil! 





cous liquids 

The Design Data section includes a | 
new shortcut treatment of thermal stress 
in plates, bars and cylinders; and a 
method of rapidly approximating the 
maximum stress in transversely loaded 
flat plates of regular and irregular 
boundaries 


Southwest Research Will | < 
Publish Economic Data —_. or waste 


Forthcoming publication of a compre ’ 
hensive and continuing inventory of space in tanke 
economic resources related to industrial iG . 
development of Texas and adjoining 
Southwestern states has been announced 
by Southwest Research Institute 

lo be entitled the Southwestern Re 
search Handbook, the work will tabulate 
industrial data on natural resources, 


agriculture, industry, markets, communi 

cations and transportation. The basi 

volumes, indexed in loose-leaf form, will i M Ss TA L L = 

be issued in approximately one year and 

will be followed by annual supplements 

to keep the information up to date T A N K H E A T E R $ 
Dr. Ralph S. Thompson, formerly 

chairman of the Department of Market 

ing Resources and Transportation of the 

| ersity ot Texas, has bee ne ed ° ° ° 

editor and research director of the pub Because of their horizontal design 

lication 

Fn Bee ge ag BoB Bey: al A CAL-FIN tank heaters remain completely 

the founding of Southwest Research and . x 

has been under preparation for the past submerged even when the fluid level 

year 

George Worden Becomes of the tank is down as low as 36 inches. This 


MCA Publicity Director results in greatly improved efficiency 
George M. Worden has been ap | 
epee: ee vay ee publicity by the because the residue film that tends to bake 
anufacturing Chemists’ Association, 
Inc. He was formerly assistant director : . 
of advertising and publicity for Air Re- on heating surfaces which are alternately 
duction Company, In | 
While with Air Reduction, Worden ° ._¢ } 
served on the public relations advisory submerged and exposed, is eliminated. 
committee of MCA and for the past | } 
three months has been on loan with 
that organization in connection with the | 
recently completed first annual Chemical 


poeta drayer-hanson 
1os ANGELES 1, CALIFORNIA 











Petroleum Corrosion CAL-FIN 


Conference | TANK HEATERS 
A three-day meeting on corrosion | are available 
problems encountered in the oil indus- | in 20 standard sizes 
try and way and means of combating 
up to 1,325 sq. ft. 


them was sponsored by the Interna 

tional Nickel Company, May 25-27. Sit Special sizes 

of the conference was Wrightsville 

Beac h, N i. near the Harbor Island | - to 6,000 sq. ft. 
and Kure Beach Testing Stations. Oil | 

company representatives attending took 

idvantage of the opportunity to visit the 
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Grating by BLAW-KNOX 


what can Steel grating 
do for you? 


You naturally think of steel grating for floors, platforms, walkways, 
catwalks and stair treads. 

But have you ever thought of how steel grating can make your danger 
spots safe... by covering an unprotected open pit or light well, by guard- 
ing a fan, by providing some sturdy shelving, or by serving some purpose 
you'd never thought of before. Look around your plant, both inside and 
outside, to see where you can use versatile steel grating . . . to make your 
plant an even better, safer place to work. 

If you come across some tough problem on a grating application, we'll 
be glad to offer our suggestions. 


Only Blaw-Knox Electroforged * 
Steel Grating and Stair Treads 
—have these five exclusive features: 


1. rigid one-piece construction — easy to install 


sree 


egeen all surfaces accessible — easy to paint 


2. 
3. no sharp corners to clog— self-cleaning 
4. 


maximum open area for light and ventilation 


5. non-slip twisted crossbar —safe footing 


A short note will bring you a copy of new Bulletin No. 2365-R 
a dimensional sketch will bring you a quotation. 


BLAW-KNOX COMPANY 


2005 Farmers Bank Building + Pittsburgh 22, Pa. 


BLAW-KNOX EQUIPMENT DIVISION 
GRATING DEPARTMENT 
GRATING APPLICATIONS: floors « platforms ¢ walkways ¢ catwalks ¢ stair 


treads ¢ fan guards ¢ shelving «© and many other uses, both outdoors and in- | 
doors, for versatile steel grating 
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Who's Meeting .. . 


lesting Stations to observe the exten 
sive testing programs now under way 

No prepared papers were presented at 
the conference Instead, there was an 
open discussion of corrosion problems 
led by Dr. Frank Laue of the Inte 
national Nickel. The result was a series 
of lively, informative sessions 


IN THE FUTURE 


Western Petroleum Refiners As- 
sociation (Regional Meeting), 
Leonard Auditorium, Alma, Mich. 


Society of Automotive Engineers 
National West Coast Meeting), 
Statler Hotel, Los Angeles. 

Southern Gas Association (Natural 
Gas Processing Conference), 
Herring Hotel, Amarillo, Texas 

Appalachian Gas Measurement Short 
Course (14th Annual Session), 
West Virginia University, 
Morgantown, W. Va. 


Oil Industry Information Committee, 
Conrad Hilton Hotel, Chicago. 

American Society of Mechanical 
Engineers (Fall Meeting), 
Schroeder Hotel, Milwaukee, Wis. 

American Institute of Chemical 
Engineers, Hote! Colorado, 
Glenwood Springs, Colo. 

American Chemical Society, 

| New York. 
National Petroleum Association (52nd 
| Annual Meeting), Traymore 
Hotel, Atlantic City, N.J. 

American Petroleum Institute Lubri- 
cation Committee, Traymore 
Hotel, Atlantic City, N.J. 

| Western Petroleum Refiners Associa- 
tion (Regional Meeting), Henning 
Hotel, Casper, Wyo. 

American Institute of Electrical 
Engineers (Joint Meeting with 
Tulsa Engineers Club), Mayo 
Hotel, Tulsa. 

American Society of Mechanical 
Engineers (Petroleum Division), 
Statler Hotel, Los Angeles. 


ASTM Committee D-2 on Petroleum 

Products and Lubricants, Sheraton 
Park Hotel, Washington, D.C. 

California Natural Gasoline Associa- 
tion (29th Annual Fall Meeting), 
Ambassador Hotel, Los Angeles. 

American Institute of Mining and 
Metallurgical Engineers (Fall 
eg - Petroleum Division), 
Plaza Hotel, San Antonio, Texas 

National Safety Council, Chicago. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Garrett 
Hotel, El Dorado, Ark. 

National Lubricating Grease Institute 
(Annual Meeting), Mark Hopkins 

| Hotel, San Francisco, Calif. 

American Institute of Electrical 
Engineers (Fall General Meeting), 
Chicago. 


Society of Automotive Engineers 
(National Fuels and Lubricants 
Meeting), Mayo Hotel, Tulsa, 
Okla. 

| American Petroleum Institute (34th 
Annual Meeting), Conrad Hilton 
Hotel and Palmer House, Chicago. 

American Standards Association 
(Annual Meeting), Roosevelt 
Hotel, New York. 

American Society of Mechanical 
Engineers, Statler Hotel, 

New York. 


Ol Industry Information Committee, 
Waldorf-Astoria, New York. 

American Institute of Chemical 
Engineers (Annual Meeting), 
Statler Hotel, New York. 
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Single- and Multi-Stage Turbines + 


July, 1954 


POWER FOR DRIVING PROCESS PUMPS plus high-pressure exhaust steam is double benefit 
provided by four Worthington single-stage turbines at Ohio Oil Co., Markham, Texas. 


Stay on stream... 
with Worthington single-stage turbines 


The Ohio Oil Company in Markham, Texas, 
needed drives for a group of four pumps used in 
the absorption, distillation and fractionating of 
natural gas. 

Problem was, what kind of drive? This didn’t 
remain a problem long — not after we laid out 
the facts on Worthington single-stage steam tur- 
bines. Ohio Oil settled fast on these job-proved 
units. 

Now they're not only getting dependable power 


out of these turbines, they're also getting exhaust 
steam at 90 psig to use in their distillation process. 

They picked Worthington single-stage turbines 
because these units had a reputation for doing a fine 
job. These turbines were selected from a complete 
range of frame sizes, available to meet the require- 
ments of any single-stage turbine application. 

If you'd like to know more about our steam tur- 
bines, the first step is to write Worthington Corpo- 
ration, Harrison, New Jersey, for Bulletin 1953C. 

1.44 


WORTHINGTON 


= aaa. ¢ 
ULL 


STEAM 
Turbine-Generators * 
A GREAT 
REFINER 


PETROLEUM 


Deaerators °* 


TEAM 


Ww S=_ 


PRIS 


TURBINES 


Boiler Feed Pumps «+ 


in STEAM 
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Surface Condensers 


ATTAPULGUS Fullers Eart 


POROCEL Activated Bauxites 


A 


... reliable sorptive minerals for 
petroleum and chemical processing 


WANT TO PURIFY BY ADSORPTION? 


There's an Attapulgus or Porocel adsorbent to fit your process technique for 
removing odors, colors, tastes, moisture, acids, sulfur, fluorides and unsatu- 
rates from process liquids or gases. Materials treated in principal applications 
are: motor oils and other lubricating, specialty, and technical oils; petrola- 
tums and waxes; aviation and motor gasoline stocks; kerosene; diesel and 


heating oils; chemicals and petrochemicals 


HAVE CATALYST OR CATALYST CARRIER NEEDS? 
Our sorptive minerals are recognized standards in desulfurization, reforming oe ° 





and isomerization systems—catalytic removal of unsaturates—conversion of 
sulfides to elemental sulfur—fluid catalyst applications—as catalyst carrier 


in copper sweetening processes 





WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for drying 


air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production of grades 
meeting individual customer specifications, Our laboratories and technical 
staffs are ready to assist in research, development, design and operating 


problems. Your inquiries are invited. 


ATTAPULGU hte ttt . POROCEL CORPORATION 


Dept. W, 210 West Weshington Square, Philadelphia 5, Pa. 


REFINER 
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Kettle Graham Binkerd 


James W. Kettle, former assistant di 
rector of United States Steel Corpora 
tion’s Cost and Statistics division, has 
been appointed controller of Stauffer 
Chemical Company, its subsidiaries and 


associated companies 


E. K. Graham, Jr., formerly chief engi- 
neer of Conoflow Corporation, has been 
named Conoflow’s new 
Cechnical department which 
was created primarily to handle sale and 
Conoflow equipment 


manager ot 
Services 


appli ation ol 


Robert H. Binkerd, formerly sales man- 

American Locomotive Com- 
Dunkirk, N district, has 
placed in charge of Alco’s new 
as district man 


Frick 


ager ot 
pany’s 
been 

Pittsburgh 
aget The 


ottices 
offices are in the 
Building 


as been appointed 


A. David Lewis, Jr., | 


creoso il ales representative tor 


Reilly Tar & Chemical Corporation. H« 


was formerly in the company laboratory 


From headquar 
will covet 


at Chattanooga, Tenn 
ters at Chattanooga, Lewis 


the Southeastern territory 


o C. Randall has been appoint d South 
vestern Charles A. 
Koons, Inc., general agent for Dalmine 
S. P. A., Milano, Italy, producers ot 
steel pipe and tubing. Randall will head 
West Building, Houston 


representative tor 


quarter at 51 


Jack R. Campbell has succeeded Don I 
Shirley as manager of the Stainless Cast 
Specialties division of Electric Steel 
Foundry Company, l’ortland, Ore 

Shirley has left the company. For the 
( ampbe ll has worked as as 
ot the 


sistant to the manager division he 


Wilder Moffatt, design engineer at Bon- 
ney Forge & Tool Works, Allentown, 


Pa., for the pas eight years, has been 
His duties will 


named projects manager | 


ordinate an extensive program 


manufacturing and quality con 


= “¢ 
Zz 


Engs Mullestein Joor 
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Lewis Randall Campbell 


development and 
and equipment 


research and 
machinery 


trol, 
analysis of 


W. H. T. Furry has been named direc 
tor of the Training and Educational di 
vision of Foxboro Company, Foxboro, 
Mass., succeeding Malcolm B. Hall, who 
recently completed 40 years of service 
with the firm, Prior to joining Foxboro 
in 1952, Furry was instrument training 
coordinator at The Atlantic Refining 
Company, Philadelphia. Hall, who joined 
the company in 1909, has been director 
of training since 1942 


William Engs, formerly manager of 
manufacturing of the Agricultural Chem- 
ical division, American Cyanamid Com 
pany, has been appointed assistant to 
the president of Stauffer Chemical Com- 
pany, its and 
companies 


subsidiaries associated 


W. E. Mullestein, manager of field sales 
for Lukens Steel Company since May, 
1947, has been appointed general man 
sales. In this post he will be a 
of the company’s management 
Lukens’ Industrial Rela 
Ben R. Slocum, formerly 
employment, has been 
manager of personnel adminis 
Harry H. Morton, person 
September, 1953, has 
supervisor of em 


ager ot 
member 
committee. In 
tions division, 
supervisor of 
named 
tration, and 
nel assistant 
named 
ployment 


Since 


been acting 


William E. Joor has been named dire« 
tor of research and development of 
Wyatt Metal and Boiler Works and will 
have headquarters at Houston. This is 
his second time with the Wyatt organi 
with it from 1929 


zation, having served 


to 1933 


] 


R. E. Engel has been appointed sales 
representative in the Oklahoma-Kansas 
Wolverine Tube division of 
Hecla, Inc. He previ 
representative in the 


area for the 
( alun et & 
office 
company's general sales office in Detroit 


Was 


1 
Salcs 


ously 


Moffatt Furry Hal! 


William F. Young has been appointed 
sales engineer in charge of De Laval 
Steam Turbine Company’s new sales of 
fice at St. Louis, Mo., which will operate 
branch sales office of De Laval’s 
district office 


as a 
Chicago 


H. G. Bauer, formerly vice president in 
charge of engineering and manager of 
the Marine division of De Laval Steam 
Turbine Company, has been advanced 
to the new post of vice president and 
general sales manager W. A. Neuman 
has resigned as vice president in charge 
of sales at De Laval Steam Turbine 
Company to assume new duties as exec 
utive vice president and treasurer of 
De Laval Separator Company. 


Walter H. Sieger has been appointed 
sales manager of petroleum and indus 
trial meters at Neptune Meter Company. 
Promotion of Sieger, formerly an assist 
ant to the general manager, was 
part of a reorganization of the com 
pany's Sales division following the re 
cent acquisition of Revere Corporation 
of America, Wallingtord, 
Cox and Stevens Aircraft 


Mineola, N. 


sales 


Conn, and 


Cor poration, 


Harry M. Brubaker has been clected 
vice president of Witco Chemical Com- 
pany im charge of the newly created 
Witco Rubber Chemicals division, Bru 
baker has been with Witco 1951 
Clement Damen, formerly in charge of 
Witco'’s Washington office, has been 
named to supervise the new Witco sales 
office at Atlanta, Ga 


since 


Atomic Energy Commission 
Chooses Stone & Webster 


Stone & Webster Engineering Corpo 
ration, Boston, has been selected by the 
Atomic Energy Commission to perform 
architect-engineering services associated 
with the design of the Pressurized Water 
(PWR) project to be 


Reactor con 


Neumann Brubaker 
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Suppliers eee 


eratio 


Babcock & Wilcox Division 
Adds Five to Purchasing Staff 
ma © nnell has beer appointed a 


tant ge ral pure ising agent tl 


Rockwell Opens New Texas Plant— 

Newest plant in the Rockwell Manufacturing Company organization is this 116,000-square- 
foot manufacturing plant now in production operation at Sulphur Springs, Texas. The new $1 
million plant, completely air-conditioned, is producing steel Hypreseal valves; eventually it will 
produce valves in other types and sizes not now made 


& Wil 


he Babcock 


Va I ] 


rmer;ri 


Hewitt-Robins Gives Lebo 
Advertising Manager Duties 


kdward Lel public relat 


Hewitt-Robins Ine 


Ethyl Will Build Unit For 
Studying Fuel and Engines 


A special ‘ 
motive fuel and engine 
nstructed at kthyl Corporation's 
Bernardino, Calif., research laboratory 
lo | use equipment, heart ot 


} i ‘ ‘ trolled } 


indoor highway” for 
studies is 


Sal 


white veather” 1ass 
1 new ving exter! 


lyn athe 
Si the lab 


n 


schedulec 


reat, 
vehicle beine tested rest on the 
neter rollers so that it can be oper 
doors under actual driving « 


R ad knock rating ‘ 


nm at any 


A. O. Smith Division Assigns 


Territories, Distributors 
Ford, James McKinney and 
George Tweed have been assigned sales 
engineer territories by the Welding 
Products division of the A. ©. Smith 
Corporation 

Ford will be located m 
Ala.. from where he will covet 
see, Mississippi, Alabama, Georgia and 
I] rida McKinney will 
Los Angeles and cover the southern 
Tweed, who will 
orthern In 


Owen 


Birmingham, 
lennes 


he adquarte rom 


portion ot California 
be in Chicago, 1s to ver! 
liana and Gary 
At the 
po inted six new distributors in 
Thev are: James H. Cre 


pany, Erie Butler 


same time the division 


states 





OHI 


SPECTEICATIONS 


Color 
Sublimation 


Water Insoluble 
Heavy Metals 
Iron Content 


SPECIFICATIONS 


Color 
Sublimation 


Water Insoluble 
Heavy Metals 


0-APEX DIVISION 


FOOD MACHINERY & CHEMICAL CORPORATION 
NITRO, W. VA. 


Resublimed 
White 
Minimum 99°, 
Minimum 98.5' 
None 

None 
Maximum 0.01' 


granular or lump 
powder 


Sublimed 

Light Yellow to Gray 

Minimum 98°, granular or lump 
Minimum 97.5 powder 
Maximum 1.0° 


None 


{( ompany, 


DEPENDABLE POWER 
for PUMPING 
by VIKING 


Iron Content Maximum 0.05 


AQUEOUS AND ALCOHOLIC 


| PARTIE LE SIZI 


Powder 20 mesh 


| Granular i+ 20 mesh 


Lump 1+4 mesh 





TIONS 


Advice as to the proper procedure for the preparation 


of these solutions will be supplied on request 


SOLI 


Special sizes may be had to order. 


Viking Pumps are among the leaders for efficient 
service to the Oil Industry. 

Southern Engine Pumping Units are carefully 
engineered for your job. Our service, competent 
mechanics, complete stocks and 45 years of “know 
how” are available to you. 

We invite your inquiries. 

Distributor 


za Tir a ’ > e 
SU Dray 


.. Li 


ENGINE & PUMP COMPANY 


MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 
Houston — Dallas — Kilgore — San Antonio — Edinburg — 
Corpus Christi, Texas 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


One of a Series of Interest to the Petroleum Industry 


* 1954 











NEW WEST COAST 
TERMINAL FACILITIES 


TACOMA 


Beginning in August of this year, 
refiners in the northern Washington 
area will be able to receive tetra 
ethyl lead shipments direct from 
the new Du Pont terminal which is 
being constructed near Ferndale 
Ihe terminal will supply TEL 
either in railroad tank cars or tan 
trucks, both of which can quickly 
deliver the compound throughout 
this rapidly expanding refinery area 











New Movie to Help 
Your Dealers Handle 
Gasoline Complaints 


The chances are that your products get 
the blame whenever a customer's car 
begins to act up. And your dealers are 
on the firing line whenever a customer 
complains 

The gasoline, however, is not al 
ways at fault when an engine knocks or 
fails to function properly. The trouble 
is often caused by such natural factors 
as low humidity or high temperature 

. by mechanical factors such as too 
setting, an over 
advanced faulty 
thermostat, fan belt or 
engine troubles that cause excessively 
high engin tempt rature Poor driving 
habits also increase the tendency for 
knoc k fo occur 

But your big problem is teaching 
dealers to explain the se COMMON Causes 
of knock to customers in a salesman 
like way. To help you solve this prob 
lem, the Du Pont Petroleum ¢ er 
cals Division is now making a movie 
which explains simply and graphically 
the common cause of knock. 


lean a carburetor 
wate! 


spark or al 
other 


pump 
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Spindletop Roars in Again 


for Multi-million TV Audience 
Du Pont makes movie about this famous oil well 


for 


“Cavalcade of America’’ 


TV program 


When she blew ‘er top, the world went into high gear. That is how a school- 
boy might describe the momentous occasion of January 10, 1901, when 
Spindletop gushed up and spattered her wooden derrick over the Texas 


lands« ape 


SPINDLETOP COMES IN with a roar of gushing oil that 
sends her derrick flying. It is a moment of triumph for 
Anthony Lucas and his wife Caroline, played in the film 


by William Bishop and Nancy Hale. 


Photographs courtesy of General Petroleum Corporation, who rendered valuable assistance in filming “ Spindletop.” 


The Petroleum Laboratory’s com 
pletely equipped chassis dynamometer 
is being used in the movie to show how 
various factors cause knock by their in 
on combustion reac tions. 
script and demonstra 
to understand and re 
therefore, suitable 
groups as 


fluence 

The 
tions are 
member. It will be 
for showings to customer 
well as for use in your dealer training 


movie 
Casy 


program. 

Production of the movie is not ex- 
pected to be completed until later this 
year. Its availability will be announced 
at that time. 


| 


The blowout of this fabulous well that 
tapped the tremendous petroleum re 
sources of the Texas Gulf region is one 
of the epic moments in the history of 
our oil industry. Early this year, the 
scene was dramatically re-created and 
filmed for television so that millions of 
Americans can know the story as it 
happened. ‘ 


Authentic Tools 
Although filmed in California, the 
movie is authentic in mechanical and 
historical detail. To properly set the 
stage, old-time drilling tools were 
scouted out of rusting junk heaps on 





Spindletop 


leases all the way from Maricopa to 
Coalinga. Mariana No. 77 at the south 
end of Belridge field was chosen as the 
blowout site. In the final scene, the old 
wooden derrick that had stood for 
something like 30 years over Mariana 
No. 77 is completely and realistically 
destroyed by the terrific pressure of 
the blowout. 





IN ORDER TO REACH the fino! depths of 
Spindietop, Captain Lucas designed this special 
steam valve equipment 


Network Telecast 


The “Spindletop” film was specially 
made by Du Pont for showing on the 
‘Cavalcade of America” television pro 
gram on May Ll. This program is seen 
by an average wee kly aucic nce ol 12 5 
million viewers. The theme of the 
movie is one that tells a powerfully 
dramatic and convincing story of the 
rugged pioneering spirit typi al of the 
American Oil Industry. As such, this 
first showing had considerable public 
relations value for the whole iealasion 


Captain Lucas’ Struggle 


Like all “Cavalcade” programs, the 
‘Spindletop” story revolves around an 
individual who has carved a place in 


OlL DRILLING equipment, typical of the times 


is used in the staging of the movie 


our country’s history through outstand 
ing accomplishme nt in this case, 
Captain Anthony Lucas 

The setbacks and heartbreaks of 
wildeatting—as well as the drama, the 


excitement, and the thrill of success 





PETROLEUM CHEMICALS DIVISION 


NEWS 








SALES PROMOTION MANAGER 


R. Carrer W. Jones was recently 
named Sales Promotion Manager of 
the Du Pont Petroleum Chemicals Di 
vision 

A graduate of the University of Vir 
ginia with a B. S. degree in chemistry 
Mr. Jones joined the Du Pont Com 
pany in 1936 as a chemist at the Jack 
son Laboratory. In 1939 he was made 
manager of the Du Pont Tetraethyl 
Lead Laboratory. 

He then became a sales correspond 
ent for chemical intermediates. And 
from 1941 to 1946 he was engaged in 
research work at the Du Pont Petro 
leum Laboratory. After this, he was as 
signed to the Technical Section of the 
Petroleum Chemicals Division. Mr. 
Jones transferred to the Division's 
Sales Promotion group in 1950, 


Regional Laboratories Offer Aid to Refiners 


R. CARTER W. JONES 


on Antioxidant Sweetening Problems 


TOM BINFORD, Supervisor of the Du Pont 
Petroleum Chemicals Division West Coast Re- 
gional Laboratory, calibrates the air regulator 
during a plant antioxidant sweetening trial at 
a West Coast refinery. 


are accurately portrayed in the film... 
as seen through the struggle of Cap- 
tain Lucas to push through to success 
a venture he believed in 


Available to you 
Prints of the “Spindletop” film are now 
available to your company for use in 
your own public relations program. 
Address your request to any of the 
Du Pont Petroleum Chemicals Divi- 
’ 
sion regional offices listed below. 





To be practical, results of laboratory 
seated sweetening trials — even 
when run with your own refinery 
stocks have to be adapted to plant 
practice. 

During the past years, our five Re- 
gional Laboratories have gained con- 
siderable experience in this work. As a 
result, we can offer you valuable as- 
sistance in setting up and operating an 
antioxidant sweetening process. 

A Du Pont representative will be 
glad to consult with your own person- 
nel right at the refinery on equipment 
selection and installation. And during 
a plant antioxidant sweetening trial, 
he will help in the testing for antioxi- 
dant and mercaptan content, on sam- 
pling of refinery stocks, and in check- 
ing antioxidant and air addition equip- 
ment. 


16 ys pat of 


Better Things for Better Living 
. «+ through Chemistry 


rN 
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Petroleum ( 


—1270 Ave. of the Americas Phone COlumbus 5-3620 
Phone RAndoiph 6-8630 
Phone Tulsa 5578 


NEW YORK, N.Y 
Regional \ CHICAGO, ILt.—8 So. Michigan Bivd 

- TULSA, OKLA.—1811 So. Baltimore Avenve 

Offices: HOUSTON, TEXAS—705 Bank of Commerce Bidg Phone PReston 2857 

LOS ANGELES, CALIF.—612 So. Flower St Phone MAdison 5-169) 

IN CANADA: Du Pont Compony of Canada Limited—Toronto, Ont.—Montreal, Que.—Calgory, Alta 

OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg., 6539—Wilmington 98, Del 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division ° Wilmington 98, Delaware 
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Welding Supply Company, 
N. Y.; General Welding Supply Corpo 
ration, Mineola, N y Standard Elec 
tric Supply Company, Milwaukee, 
and Midwestern Pipeline Products Com 


pany, Chamblee, Ga 


Fogle Kinsey Babcock 


Carbide and Carbon Advances 


Three to Vice Presidents 
H. LD. Kinsey, I I Fogle 
Babcock | omted 


dents of Car arbon Chemicals 


and N. ¢ 
ive been ap Vice 
bide and 


division of [ on 


presi 
{ 


Compat Carbide 


} '\ a 
and Carbon Corporation 


1946 Kinsey has 


orks manager 


New 


and 


Since been im 
of Carbide 
Fogle has been sales manager 
he Industrial Chemicals 


and Babcock 
1044 


division 


1953: manager of the 


since 


div Ston since 


Diamond Alkali Promotes 
Craine; Staffs New Division 


\ new 
new 


general credit manager and six 
sales and research managers for its 
new Chlorinated Products division have 
been appointed by Diamond Alkali Com 
pany 

The new credit Fred \ 
issistant credit man 
late ; 


manager 1s 
Craine, formerly 


ager, who succeeds the George © 
Richard 
The app 


managerial posts 


sales and 
are Dr 1) 
the «h 


assistant ger 


intees to the new 


} 


tormerly assistant to 


t researcl now 
manager f division research; Dr 


Lukes, formerly development se« 


m manager 1OW arcl 
assist Dr. Porter: W Bi 


rormerry 


rese manager te 
Bee son, Jr ’ 
sales manager, now product 
chemicals 


Belle Al 


subsidiary; 


Diamond 
plant o1 
Diamond 


r for 


sales ‘ 
1 at tl 


Mana 
manutacture 
kah ¢ ompany, a 
W. Jj. I 


service repre 


sselstyn, formerly a_ technical 


sentative, now solvents 


( rking 


1 
rmecriv a 


Bee son; 


promo 


1 
Sales with 


M. 1 
tion 
and LD. 


ditor at the 


Manager 
Walsh, f 
representative, now manager, 
Nevling, plant au 
company's Houston 


sales 
sales 
tormerly 
plant, 
administrative 


now divisional 


Celanese Plastics Division 


Assigns Three to New Posts 
William | 


the 


| vers has been named a>» 
director of the 
division of Celanese Corpora 
America, and QO. V. Luke 
him as assistant 
division 


sistant to technical 
*lastics 
tion ! has 
succeeded manager in 
charge of Plastics research at 
Summit, N J 


Luke was f 
yiat it the ¢ 


rmerly chiet 
larkw od, 
laboratory 


physical 
lexas petr 
leur chemical 
Richard J 
director oft 


de partment of the 


named 


has been 
Marco Products 
division, He 
tormerly ot product appli 


t the department 


“AVAL 
sales of the 
last s 


Was director 


cation 
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Elmhurst, 


Wis.; 


Carbide and Carbon Changes 
Industrial Chemicals Sales 


Changes |} been announced in the 


Industrial 
Carbide and 


ave 
Chemicals Sales 
Carbon Chemicals Com 


pany, a division of Union Carbide 
Carbon Corporation 


M. W 


is been 


Duncan, technical representa 
transterred to 
. the 
organic chemicals in Colorado, Utah and 
Wyoming. J. R. Retter, technical repre 
sentative, has been transterred to Grand 
Rapids, Mich., to head the sale of 
pany products im the western 


Michigan. M. R. Brannen 
pointed a 


Denver 


oOlo to handle iles ot company's 


com 
part ot 
been ap 
technical representative 
d to the company’s 


Louis, Mo 


has 
and 
issigne district sales 


office at St 


division of 


and 


Suppliers eee 


Taber Pump Advances Schushan 
To Vice President and Manager 


G 7 
Tabet 


as been 


Schushan, who has been with 


Pump Company 
elected a 


over 35 vears 

and 
Prior 
the 


assist 


vice president 
general manager of the company 

t election he served as head of 
department and as 
the company 

Charles F. Patter, 
ompany 29 years 
Cost Estimate 
department, was elected treasurer, and 
Philip B. Taber, formerly treasurer, has 
been advanced to chairman, William F 


0 his 
Engineering 

general manager ot 
At the 
associated 


in the Ac« 


ant 
Same time 
with the « 
yunting and 


Stauffer 
Chemicals 


for the... 


Petroleum Industry 


The Petroleum Industry must have reli- 
able sources for heavy chemicals in the 
producing and refining operations. Stauffer 
has available for immediate delivery many 
of the chemicals needed by the industry, 
including sulphuric acid, muriatic acid, 
sulphur, caustic soda, and paraffin solvents. 
In petroleum processing and in the new 


Aluminum Sulphate® Ferric Sulphate* 
Borax 

Borie Acid 

Horon Trichloride 
Carbon Disulphide 

( arbon Tetrachloride 
( austic Soda 

¢ hlorine 

Curie Acid 
Copperas* 

Cream of Tartar 


Stauffer 
= 


Fire Extinguisher 
Fluid 
Insecticides and 


Stauffer 


Products: 


Fungicides 
Wuriatic Acid* 
Vitrie Acid® 
Perchlorethylene 
Potassium Nitrate 


Rochelle Salt 





sacl sees 
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Silicon Tetrachloride 


and expanding petro-chemical industry 
Stauffer has kept pace and is prepared to 
supply industrial chemicals in any quantity. 

With 43 plants and warchouses located 
in or near the petroleum centers, Stauffer 
has the complete facilities for a depend- 
able source of supply. 


Sodium Hydrosulphide 
Sodium Silico 
Pluoride* 
Sulphuric Acid 
Sulphur (processed) 
for all uses 
Sulphur Kubbermakers 
Sulphar-Insoluble 
(in CS.) Capecial- 
purpose rubber. 
making) 


Salphur Chlorides 
Sulphuric Acid 
Super phosphate* 
Tartar Emetie 
Tartarie Acid 
Titaniam Tetrachloride 
Titanium Trichloride 
Solution 
“Zol” Dry Cleaning 
Plaid « 
(* West Coast Only) 


STAUFFER CHEMICAL COMPANY 
380 Madison Avenue, New York 17, N. Y. 


221 . Le Selle Street, Chicage 1, Il. © 326 So. Moin Street, Akron 8, Obie * 824 Wilshive 
Boulevard, Los Angeles 14, Calif, + 636 Colifornia Street, Son Francisco 6, Coll. ¢ North 
Portland, Oregon * P. O. Box 7222, Houston 6, Texas * Wesloca, Texas * Apopka, Florida 
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Fluid Cont s , 
dace) 


pr ent 1 lol | ‘ pita ! 


S li Black, Sivalls & Bryson Sets 
Uppers eee Area for New Representative 
mpany Ine t! 
Chiksan Brea Plant Plays 
Host to Large AIME Group 
\b eT ‘ 


iv) AIM 4 os | ae i Wagner Moves Atlanta Offices 


I he Atlanta (sa bran of 
Graham Reich 


Carbide and Carbon Names 
Executive Vice Presidents 
Robert N. Graham and William |! 


Reich, Ir., have been appt inted execu 























tive vice presidents of Carbide and Car 





bon Chemicals ompany, a division ot 
Union Carbide and Carbon Corporation 
Graham and Reich have been, respec 
tively, vice president in charge of pro 
duction and vice president im charge ot 


McDonald Placed in Charge of 
Reilly Detroit Sales Office 


Reilly lar & Chemical ¢ rp 
is announced the appointment 

I Donald 
ema the ‘ mil 


} 
I 


new 


was ! uncer 
Peter Reilly, vice 
presi t t the 
mpan\ hich is 

1 at Indianap 


new oftice 
1 McDonald 
1S¢ han- 


ym ple te 


enamel 
ls and prot 
tive 


Rockwell Awards Buttons For 
Service at Sales Meeting 


M. WD. Gilbert, Kansas City district 
sales manager of Rockwell Manufactur 
me Company Meter and Valve divisior 
an ( K Madison Miulwest regional 
sales manager vere re tl presented 


40-vear and 25-year service buttons, re 





It absorbs water instantly from 
spectively Phe presentations were at a 


’ 
and here Ss why: gases and liquids in either a 


. . . . d “tr onal « S tin t 1iS< 
static or flowing system, is insoluble and will not swell or Midwest regional sales meeting at Tulsa 
Receiving 20-year buttons at the same 


disintegrate in water. FLORITE gives a low dew point depres- meeting were R. R. Bush. Tulsa dis 


sion, and agressively resists ‘poisoning effects’’ which perma- trict manager; H. M, Logas 
il 


sa district: an 


nently destroy adsorption qualities. neer in the Tt 
. Mi Laughlin, supervisor ; 

Let us prove that Florite is the most economical of the lexas, office. Fifteen-year button 
granular agents and best suited to your desiccant requirements, t I. Stacy, sales enema, and A. | 
too. Inquiries receive prompt attention. mg +7 “Whiteside. offi : Romo 

ind I Cauttey, sales engineer, ot 
Kansas City. R. B. Rugeley, supervis 
of the Houston flice was awarded a 
10-vear button 
Adsorbents In a later ceremony, Miss Ruth Hick 
Desiccents mat sales correspondent in the regiona 
office, will be awarded a 25-year piu 
Diluents and (George West and Warner Shane 
Tulsa district repairmen, will receive 


l . 
P. O. Box 291 Tallahassee, Florida = ii, «| 


and 10-year service buttons, respec 
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Foxboro Company Elects 
Frymoyer Vice President 
W W Frymover has been elected a 


vice president of The Foxboro Com 
pany, Foxboro 
Mas 
] init the 
firm in 1926, Fry 
I ae | served as 
lirect r of re 
search and, in 
1939, was ap 
unted general su 
ndent Since 
has been 
ry manage! 
| will continue 
this capacity, 
pervising al] in 
strument manu 
facturing activi 


Frymoyer 


ties of the company 
He was formerly with the National 
Bureau of Standards, Washington, D. C 


Spurrier Made Sales Manager 
At Green Company, Toledo 


The A. P. Green Fire Brick Com 
pany Mexico, M », has announced the 
ippomtment of Jack 
1. Spurrier as dis 
trict sales manager 
of its Toledo office 

Spurrier has been 
connected with the 
Green Company tor 
any years, During 
that time he has 
served in various 
phases ot it opera 
tion, primarily sales 
Prior to his appoint 
ment he was a gales 
supervisor at the 
Mexico office He 
has broad experience 
in dealing with refractory problems 


Pacific Tube Make Available 
Color Movie on Steel Tubing 


Spurrier 


A 20-minute full-color sound movie | 


entitled “Steel | ubes tor Industr y” has 
been released by Pacific Tube Company 
f Los Angeles. Animated drawings are 
used in the film to show details of the 
yperation of tube drawing and tube re 


luction, the two basic methods of cold 


working raw tube hollows. The film is 
being made available to business organi 
zations, service clubs, schools and chan 
bers of commerce upon request without 


charge 


Rochester Manufacturing Has 
Bonus for Buyer of Tank Gage 


\ special surprise is waiting some 
vhere im the near tuture tor some pur 
chaser of a new oil heating unit. When 
he buys a gage to show how much fuel 
is im his tank, he’s going to get Roches 
ter Manufacturing Company's 3 millionth, 
gold plate 1 Universal tuel ol tank wage 
An 1, a5 a special award, the customer 
who purchases that “Golden Gage” will 
also receive a Stromberg-Carlson “Hi 
Fi-Et” record player without cost 

The special gage is a standard, work 
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BARCO 
g Joints 


lg 


Style 5047 





FOR 
LOADING 
LINES 


re a 
Wad Style 5043 


ERE is why users like BARCO’S new 

all-steel Swing Joints for loading and 
unloading gasoline, oil, lube oil, LP gas, 
petro-chemicals and other fluids: 


BALL BEARING AND O-RING EQUIPPED—In Barco 
Swing Joints, the ball bearings do not fall out when 
joints are taken apart! Long bearing provides ade- 
quate pipe support. Special O-ring seal eliminates 
frequent gasket replacement. Seals on pressure or 
vacuum. Leakproof service over wide temperature 
range, —40°F. to 225°F. 


LONG LIFE—New “Bar-Moly” dry lubricant process 
gives a permanent anti-galling, corrosive-resistant 
finish to moving parts. This, combined with routine 
lubrication, insures longest possible maintenance- 
free service. 


EASY MAINTENANCE— Joints can be disassembled 
for inspection without disconnecting piping. O-rings 
are easily enewable in the field. Frequent greasing 
not required to maintain sealing. 


MANY STYLES — The Barco line is complete with 


single swing, double swing, and counter-balance 
styles to meet every need. Sizes 2”, 22", 3”, 4”. 


BARCO MANUFACTURING CO. 


Style 5042 


pe 


Style 5049 


i 


Style 5040 


he 


Style 5045 


Style 5048 


CF 
E= 


Style 5050 


Style 5046 








542H HOUGH STREET 


Barrington, Illinois 


Worldwide Sates and Senice 








For complete info ti on 
Barco Swing Joints, ask for a 
copy of Catalog 400. 
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PARCO COMPANY 


buy 
INCORPORATED 
PARCO 


iss 


al 
DESIGN PERTAINING TO 
ALL PHASES OF 


POWER, PETROLEUM 
& CHEMICAL PLANTS 


82 Beaver Street 
New York 5, N. Y. 


Harbison-Walker Promotes 
Brashares to Top Sales Post 
Harbison W ilker 


par has a 


Refracto. « 
nced the apt 


Bras! 


ia i} 
tember 
Harbisor 
1928 

ation 
stitute 

OF 
number 
the Resear 
ment and then 


ferred 1 


h dep 


part 


Brashares trans 


lechnica 
He 


Birminghar 


Sales as a nwineer became 


listrict 


\la 


Alt ! ur ! i 
in 1948 


A-C Division Assigns Four to 
District Office Managerships 


I district office managers 
have appointed in Allis-Chalmers 
Manufacturing Ma 
chinery 


They 


mur Nhe 
been 
Company's General 
division sales organization 
are: R. H. Porterfield, former! 
manawer of the Providence, R l.. dlis 
trict office, now at Hartford, Conn 
Aubrey Phillips, formerly manager 
the Houston district office, now at Mil 
waukee; LD). R. Boise, 
of the Amarillo, 
now at Houston; and Jf. ¢ 
ly representative in the 


formerly 
Texas, district 


manager 
ofttice 
Lovelace 


Amarillo 
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matter what y r liq female Tare! rely 


lem, we can help y« Each. tank tra 


manutact 


de 
oie lela atilel amie) Each is e 
the elaele lial isl amial mela la . 
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rormert 
district office, now at Amarillo 


Johns-Manville Starts Work 


On New California Plant 

d on 

orporation'’s new plant at 
will 

diatomite, the 


( onstruction has 
Manville ( 
Lompoc, Calif 

nthetic 

ssilized 


Starte 
whicl manutacture 
silicates from 
plants called 
operation in 18 to 24 
plant vill produce an 


line of J-M products trom 


remains of tiny 
liatoms. To be 

onths, the new 
entirely me 


the synthetic silicates 


Babcock & Wilcox Division 


Completes Expansion Program 
An 


creast 


will i 
produc 


on program which 
4) percent the 
capacity of the Tubular Products 
livision of The Babcock & Wil om 
pany for stainless stee] tubular products 
has been completed at Beaver Falls, Pa 


UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Placed by Air 


exXpans 
by nearly 


tive 


ox ¢ 


We have the equipment, personnel and 
experience to complete any and all GUN 
ITE work regardless of size or location 


Send for specifications and bulletins 
No obligation 


See our catalog in Sweets 


GUNITE CONCRETE & CONST. CO. 
1JOMWOODS WETHER RO... KANSAS CITY 5. MO 
2016 W. WALNUT, CHICAGO 12. ILL 
2036 ADDISON, HOUSTON 25, TEXAS 
St. Louis New Orleans 





Minneapolis—Denver 
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Grobholz Theilig 


Worthington Promotes Two to 
Oil City Managerial Positions 


I ! and R. K. Grobl 
agerial posts in Wort! 
Pun } s¢« 
from Hart 
to the Oil City Theilig, for 
merl) produ t ene Harrison, has 
ef engineer of the Power 
Pump kn department with 
headquarters at the Oil City Works 
Grobholz, tormerly Power Pump section 
advanced to manager ot the 


Sales 


assul 
t at n’s P ver 
in the firm’s recent move 
Works 
neer at 
become 


meering 


leack rT, ha 


Reciprocating Pump section at 


Ohl City 


Company Changes— 


J. H. Humberstone, president 
Ohio Chemical and Equipment di 
of Air Reduction Company, Inc., 
succeeded H. R. Salisbury as president 
Air Reduction Sales Company. Salis 
bury has retired but is continuing as 
director ot Airco’s foreign 
Air Reduction Canada, Ltd., and Cuban 
Air Products Corporation. Humberstone 
Is of Air Reductior 
W. C. Hale, Jr., for 

lent 


nial 
and 


subsiditat Ics, 


also vice president 


Company, Ine 


] 
al years VICE 


South Chester Cor 


e past seve presile 


general manager ol 

poration, has been elected executive vice 

president of South Chester Tube Com- 

pany, Chester, Pa., and it 

South Chester Corporation Lester Pa.., 
d Chester Tide 


subsidhiaries 


vater lLermuinal, Ches 


merly vitl Sabine 

Houston, has joined 

W. C. Norris Manufacturer, Inc., in 

7 tl | l tla terntory at 

Lawrence C. Connolly, 

in the New I nylat al 

Instrument division, Robe 

Company, lias 

anawer t the < 
Donald C. Burn- 

industrial manu 


rmerly vith Greer 


ales engineet 
tor Fielden 
shaw-Fulton Controls 
been appointed n divisiot 
Boston sales office 


ham, 


tacturi chnique ! 


autl rity n 
eral rs Corporation, has jomed 
Westinghouse Electric Corporation as 
vice president in charge of manutactur 
ing. He succeeds T. IL Phillips, vho 1s 
retiring alter 3 cars ot 
Henry W. Doctor, a salesman worl 
{i Babcock & Wilcox Company’s 
Falls, Pa.. office tor the 
sever ears, has been appoimted 
B& W's 
takes cl 
sales office at 
J. C. Pullman 
d assistant to the 
Product Development de 
American Cyanamid Com- 
department im 1952 


scrvice 


ing out 
Beaver sales 
past 
district sales manage for 


Stor He 


cinnat, 
been appo mani 
of the New 
partment 
pany. He joined the 


and has engaged im the imtroduction 
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vy products to the chemical industry 

William H. Shenkle, a gas products 
engineer ith Rockwell Manufacturing 
Company’s Instrument division at Tulsa 
| chiet engineer t the 


ne 


lias been nate 
divisiot 


James A. Plummer & Company las 


een ap] nted exclusive Industrial sales 
ntative tor the Middle Atlant 
s for Cuno Engineering Corpora- 
Merides Cont lames A. Plun 
is bee with Cune tor 12 vears 
Ampco Metal, Inc., has app 
William M. Orr Company, I’ittsburg! 
l stock Ampco raw 
Ampeco named 
the tol ‘ special licensees Cad- 
met Corporation, Detroit, Mich., Alloy 
Steel Products Company, Inc., [inden 
ff 


} 


inte d 


a distributor of 


als. At the 


llowing as 


time 


Sallie 


s 
ng-di 
no longer 4 


Recordin 


ansf 


tance tra 
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Worthington Corporation has relocated 
Cities district office at 807 
Avenue, South, Minneapolis, 
another move, W 
reciprocating 
operation now handled at 
Works to its Oil 
Floridin Company 
and ad 
lallahassee, Fla 


its Twin 
Lhirteenth 
Minn. In 


as transterred tts entire 


orthington 


wer pum] 
e Harrison, N. ]., 
itv, Pa., plant 

tablished new 
offices at 


as ¢ executive 
nistrative 


\ new 


oratory 


development lab 
struction at 
ortly 
xboro, 


researcl and 
under « 
thie ame location, will be 

The Foxboro Company, |: 
held open house at tts 
lexas, branch tactory tor 
industrial firms 


urrently 
ready hi 


recently 
Dallas, 


representattives ot 


Mass 
new 
Wiajor 


nission 


gray ity 
The 19 
al cir ult 


yne caircul 


e stane 


nges ©: 
with a B lable for 
arts 


ge oO 


nents 
instru 
but - ravity ch 


, {dinon4 
plete details- 


RECORDING 
neceiver 


SEND FOR BULLETIN No. 


ts, carrier © 


jard instre 


e aval 
n 
arts ©4 : 
L. ch oO 


RECORDING 


f, 
° 15 or large 
yment eo be supple . 
10 of - avity range 
furnished at ~~ 
€ 11-R2B for 


) 


cunt, ©; 
3113 €. yeh St. * OF angeles 23, 


111R2B 
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S li Allis-Chalmers Division Stauffer Chemical Elects 
UPPHErs « « « Makes Changes in Sales Staff de Guigne Chairman of Board 


Christian de Guigne, president of 


Ihe General Machinery division . 
, Stauffer Chemical Company tor the past 


' ilmers Manufacturing ( 

‘ ner ompat unced the foll ! 

é ACF Industries, . 

Inc., to refl re accurately the d ally, dire 

versil at pt luct ind services ! i : Morgan, director 

the ipa Manly, di 

Pritchard & Company Assigns eqnpenont 

Shortal to New Sales Office 
] | been 1 


amed wgement of M 


Lurrus rly ilw 1 ‘ 
Wis., mstri nanager : 
naine | ! £ oO I iW 1 § 


hie ~ rta 4 


de Guigne 


‘ as been 
lected to the new 
vost of chairman of 
the board ol the 


iio. ™ . company 


time, 


) At the same 
\ Hans Stauffer, for 
Eaten merly executive vice 
oe president and gen 
. i , a . eral manager, Was 
j elected president, 
: and John Stauffer, 
vice president and 


Secretary, Was given 
the added respons! 


ANY SHAPE if: J. Stauffer bilities of chairman 
QQ ot the executive 
ANY SIZE... rae ee 


U CAPS 
B BBLE AP ais: Existing dies of 287 dif- R. C. Wheeler was reelected vice 
president and Christian de Dampierre 
ferent cap and riser designs, reelected treasurer. James W. Kettle, 
as well as data on various iP 4 formerly associated with United States 
Steel ( orporation, was elected control 


ratios of related areas, are 
ler. All other officers were reelected 


available to your engineers 


during planning stages 


Practical ideas for improve- Air Reduction Moves to Get 
an o> Rep pure em 7 Assets of Colton Chemical 


stantly changing petroleum , Acquisition of the assets and business 
refining and chemical proc- L/ of The Colton Chemical Company, 
Cleveland, in exchange for Air Reduc 
tion Company stock has been approved 
portions by the board of directors of the latter 
company. The acquisition is still subject 
to the approval of the stockholders oft 

Colton 
If the transaction goes through, it ts 


GLITSCH “TRUSS-TYPE” TRAYS anticipated that Colton will operate as a 


division of Air Reduction, with head 


Lightweight, simple, adaptable quarters remaining in Cleveland, and 
that the Colton organization will remain 


essing are a GLITSCH 


service of world-wide pro- 


with complete freedom of layout, 
. o- intact 
GLITSCH “Truss-Type” mechanical > 
In other moves to expand at Air Re 
design is not restricted to standard- duction, the company has announced 
ized patterns. You specify your plans for the construction of a vinyl ace 


tate monomer plant at Calvert City, Ky 
The plant will be designed to produce 
30 million pounds of vinyl acetate mon 


process requirements 


Your engineering staff can effect definite sav omer per year 


ings in initial designing through GLITSCH 


world-wide experience in plans, design and Worthington Holds Conferences 
tabrication of tower internals / For Five Sales Manager Groups 


District sales managers’ conferences 


Cost analyses of tower internal were recently held in five of Worthin 
S|} p 


e to Corporation's ant ities 10 
equipment for fabrication in “ : Baggy Ptevee 
- SC, tours, sales problem discussions and 
a wide range of material are new product exhibitions were featured 


Fritz W. GuTScH & SONS. Inc available promptly at Worthington plants at Buffalo, N. ‘ 
y Holyoke, Mass., Plainfield, N. J, Harri 


? O Bex 62727 . : \ \ 7 \ ; P 
DALLAS 2, TEXAS ; son, , and Newark, ! urpos« 


of the conterences was to bring the sal 


managers up to date on product m 
provements, manutacturing tacilities and 
plans for the future 


>> 
$4 
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Detgen Keller 


Owens-Corning Fiberglas 
Elects Two Vice Presidents 
Edward J. Detgen and Willian 


U.S. Steel Supply Division 


Announces Personnel Changes 
, t il » thie ( Cc! tra Ml | 
tocky Mountain area 
ea of the Oil Wel 


ed States Steel 


sonm 


! ed 
area the 
rk to manager 
McCamey, 
t held representa- 
R. W. Pittman to 
t Midland Texas, 
t representative 
t field repre 
Texas, R. V 
ntative at odessa, 
field repre 
, Lewis H 
entative at Shreve 
K to city rey 
exas, and James 
representative at 


tau area the 
House to mat 
store at Wor 
iz to manager 
tore, George 
representative at 
rie Rower ' hel« 
lendive, Mont CW 
representative at 
| Paul H. Roberts to 
e at Casper 


Witco Chemical in England 


Buys Factory and Laboratory 
W ite Chemi Company, Ltd., of 


} 
| ! 1 i is entered the 


acqui 
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STUDS + THREADED 


CENTERLESS GROUND 
ta Provide Smoothest Finish 


AT NO ADDITIONAL COST 


KILBOURN® produces Alloy Stee! Bolt Studs with 
@ centerless ground finish that reduces to o positive 
minimum the possibility of seizing during assembly 
or disassembly. Made from heat-treated bars 
(A.S.T.M. A193 Grade 8-7), leading oil refineries 
chemical plants, power plants, and pipe line in 
stallations specify KILBOURN® for surest results 


AJSSII IT GG 


} 


Bl Engineering 


Company, Inc. : 





5102 N. 35th St., Milwaukee 9, Wis. 


BARS*STILL SCREWS*STAINLESS STUDS AND NUTS 





SLIME CONTROL 
IN 


Effective 
* 


Inexpensive 
* 


Used Easily 


* 


Safe 


* 


Stable 


* 
Longer Life 


AQUATROL 
=~’ 


COOLING WATER 





ALGATROL SQ 


...@ modified quarternary ammo- 
nium salt 

. effective in presence of oil 

. toxic to both algae and bacteria 

. not dangerous to men or animals 

. non-volatile — less required 

. . usual dose: 60 ppm. once a week 

.costs less than 1¢/1000 gal. 
makeup 


WRITE TODAY REGARDING YOUR WATER 
PROBLEMS 


AQUATROL 


TEXAS 


QGOOOOS & 





P.O. BOX 12345 HOUSTON 
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s lj Distler Promoted to New Post 
UPPNEFS o 0 « In Ethyl’s New York Office 
Ethyl Corporation has announced the 
i" roductiot base paints promotion of Waldemar J. Distler to 
imate! v produce assistant manager ol! 
rhe ! chemicals as 1 manutac- sales operations, a 
tut n the U.S. by Witco Chemica new position in the 
- mnipar ts parent company , company’s New 


York office, The an 


TROL armeis@e Atlas Awards Scholarships to : ata a ag ty 
—_ Top Science Students B Murdock, vice presi 


tom chemistry. engineering and dent in charge of 
. i: ke Maeno ~<A beac! sales at Ethyl 

: rig pes Distler began his 

Ethyl career 19 years 

azo as a field engi 

neer at Dayton, 

Oho A native of 


ity of Minnesota; Ralph W. Hamiltor Distler Cincinnati, he at 
tended the Univer 


Lehi lL niversity tverett T. MeDone , 
of Cincinnati and Ohio State Uni 


HEAT RESISTANT Case Institute; Lois M. McKay, Uni- Ovi 


versity of Delaware; Charles M. Mohr, 
Avoid leaks in casing and tub- Massachusetts Institute of Technolog 


ing with Jer-Lupe’s high tem- md Albert TF. Olemezak, Drexel Inst- Clark Forms New Subsidiary 


- i , ° tute «ofl lechnol ZY e ° . 
perature Korr-Kote. Contains Ihe eight were chosen from a group TO Finance Equipment Leasing 
fine ground metallic copper of 20 finalists who had spent two days 
Hundreds of wells cased and being mterviewed by Atlas officials and 


tubed without a “leaker! Batch visiting the company’s central researcl 
laboratories and chemical plant of its equipment on a national basis has 


controlled, Fully guaranteed been announced by Clark kquipment 
Order through your supply store ° Company. Establishment of the subsidi 

or send for complete details Honeywell Promotes Smith ary tollows a six-month test program 
during which Clark offered a low-cost 
equipment leasing plan under a_ bank 


+} - studer 
$1000 Atlas Powder Company = senior 
Veat college sche larships lhey are 
Roval G. Albridgwe, Ir. Ohio State Uni 
versity Ronald | Cieciuch Yale Uni 

Richard W. Ehrhorn, Univer 


Formation of a new subsidiary, Clark 
Leasing Corporation, to finance leasing 


Claude Smith has been promoted trom 


assistant manager to manager ot the 
Daves n, Ohio revional office of the financed arrangement 

\eronautical division of Minneapolis Success of the plan prompted the for 
INC Honeywell Regulator Company He mation of the new subsidiary. Clark em 


succeeds Ray Condon, who recently was phasized that the lease program ts not 
1362 W. BEVERLY BLVD. LOS ANGELES 36 named to the newly created post of intended to replace outright sale of the 
Manager ot mulitary sales equipment 














Whether your liquid measuring problem involves 


Pe, Sores 
—— 


caons Ig occ (UN) aM 


SAND-BANUM [PB / YI , 
Pure Colloidal Concentrate THE SYSTEM 


Ounces Only Once A Week WILL GIVE YOU ACCURATE—AND 


REMOVE and PREVENT COMPLETELY AUTOMATIC— BATCHING 
BOILER SCALE and CORROSION a a ee 


SAFE — CERTAIN : ; ——- involving either 


. ght or heavy liquids, it will 
ECONOMICAL : pay you to investigate the 
‘ Fluidometer System. This 
Regardless of Water or 3 sg ye sueomate system, 
7 Pwo with its exclusive automatic 
Operating Conditions. : reset, gives accurate, depend- 
| § able batching and is adapt- 

able to practically any liquid 
measuring problem, whether 
MORE POWER - LESS FUEL td f it involves gallons, barrels, 
or tank car lots. Available in 

either jacketed or unjacketed 


American Sano Banum Co = —_ 
(3) HETHERINGTON & BERNER INC. 


717 KENTUCKY AVENUE INDIANAPOLIS 7, INDIANA 





Stocked by Leading Supply Houses 
Literature on Request 
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Gordon Names Representative 
For Houston-Gulf Coast Area 


Claud S wrdon Company, 
lil., has announced the 


Chicage 
appointment ¢ 
Springtield 
The Gay S: 
( mpany is its 
authorized sales rep 
resentative in the 
Houston-Gulf Coast 
aTCa 
Before jomme Gay 
Sales in Houston, 
d was cor 
nected with the 
Qnil Company retin 
ery at Deer Park, 
Prior to that 
he was a Sales rep 
resentative for Man 


ning, Maxwell & 


1 
sheti 


l« Aad 


Springfield 

M re, tit 
He will 
pan on equipmen ! 
t ds the 


represent the Gordon ¢ 


t t 


refineries, pro 


essing metal working 


] tr 


plar ‘ il 
i“ 


Leadbetter Succeeds Manning 
As Burgess-Manning President 


Ralph | 


has been 


Leadbetter, Dallas lexas, 


elected president of Burgess 
succeeding Willis 
president 


organized im 


Manning (¢ 

| Manning, 
since the company 
1944. Manning will retain his position as 
treasurer board 


mipany, 

whic has been 
was 
and a member of the 
ot directors 

lLLeadbetter has 
1944 and in charge of the com 
pany’s Dallas division 
tion in 195] 


been vice president 


Since 


since ts torma 


Three Get New Assignments in 
U.S. Steel Oil Well Supply 


In changes recently announced by the 
Onl Well Supply Division of United 
States Steel Corporation, Michael 
lacoby has been manauer’r, re 
finery and pipe line Cali 
lames | been 


named 
sales for the 
Doan has 


fornia area 


promoted to district 
Ventura 


been al 


representative at 
. Calif., and H. B. Tracy has 
pointed manager of the North 
! Panhandle district 


Texas i 


a veteran of 37 vears with the 

district engineer, 
lulsa 
formerly manager of the 

nd Casta Junction 
will be located at 

vas tormerly assistant 
Southeast Texas-Soutl 


Lake 


formerly 
nd pipe line sales, in 


store 
Wichita 
Mmanharet 

LLourstiana 
( harle 5, | a 


t the 


Mississippi district at 


A-C Adds Distributors 


The Wholesale division of S. A 
Company, Inc., Wichita, Kan., has been 
named pump distributor for Allis-Chal 
Manufacturing Company for 15 
counties in Kansas 

Industrial Electric 
Rapid City, S. D., and 
Houste n, 
Chalmers 
to ther 


AAF Names Field Manager 


John W. Frazier has been named field 
manager of air filter American 
Air Filter Company, Inc., Louisville, 
Ky He has been wene ral sales MaAnALCT 
ot Trion In MckKees Rocks, ra. tor 
the past seven years, 


Long 


miers 


and Supply, Ince., 
Thermal Supply, 
added Allis 


equipment 


have 
drive 


iz Xa, 
: Ve xrope’ 
line s 


sales at 




















July, 1954—PrerroLeum REFINER 


WIRE-MESH PRODUCTS 


for all filtering and straining applications. 
All meshes, all weaves, all alloys. 


Send Specifications for an estimate. 
Department 16 
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Detrick Company Adds Lewis 
As Division General Manager 


Harry | Lewis has been appointed 

general manager of the Insulation divi 

sion, M. H. Detrick 

4 Company. In this 

capacity, he will be 

responsible for plan 

ning and = directing 

the Detrick Insula 

tion division opera 

tions throughout the 

U. S., Canada and 

‘4 foreign markets 

Previous to this 

% appointment, Lewis 

was executive direc- 

tor of the Industrial 

Mineral Fiber Insti 

Lewis tute, Inc., New York 

Prior to that, he had 

been general industrial sales manager, 

Perlite division, Great Lakes Carbon 

orporation. He will make his head 
quarters in Chicago 


Heard and Case Receive 
Dravo Division Appointments 


Heard has 
chistrict 


appointed 
and service 
Heating department of 
Dravo Corporation, and Harry E, Case 
sales engineer” of 


Pitts 


George been 


Pittsburgh 
manager tor the 


sales 


Tied Tbe | 


Machinery 


has been 
Dravo's division at 
burgl 

Heard, who ha been assoc iated with 
the Dravo Heating department for the 


past seven years, will supervise the sale 


KILLARK 


a safe answer for hazardous locations 


Wherever inflammables or explosives are handled. 
Made of Die-Cast ALUMALLOY to combine safety, 
compactness, and strength. Special heat-resisting glass 
globe has safety factor of four to withstand internal 
explosions. Easy to relamp. Sizes: 60W to S00W, in 
ceiling, bracket and pendant types. Explosion proof 
junction boxes, switches, and fittings are also manv- 
foctured by Killark. 


at 


Write for ttlustrated Literature 


‘ 
(i arraren MANUFACTURING COMPANY 
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Suppli 


and ervice ol Dr 


heating and process drying equipment ns W 


Case wi former! 


Ma mmery livisi n’ 


Eisenhower Given Painting 
Reminiscent of His War Years 


eCrseece 
lhe World 


avo industrial space Normandy 


sale enwineer ot the uring 


s Philadelphia « 


Chiksan Company Promotes 


Robert Jones and Bev Ragsdale 


Robert | Jones 
1 
western re Nal Sa 


P. Ragsdale 


Ragsdale 
senior field engine 
pany 

Jones was forme 
the western region 
located in Milwau 


held engineer 


More than 40 
line executives inte 


‘ criwine 


USE THIS NEW SAFETY MATERIAL 
ALL OVER” 


YOUR \'" 
PLANT 


Flooring 


ae 


Gutter covers 


c- 


Partitions 
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application were recent! 


has been appointed 
les manager and Bev 
been promoted to 


Porter Company Elects Allen U.S 
Vice President Over Division had spent 


2 Allen 
president of H 


Pittsburgh, Ine., 


s Buffalo 
Allen came 


year as assistant 
president. Previou 
dent of Stansteel 


acted in major 


Jones tor 24 years 


er at Chiksan Com 
rly sales ehiginecr uest ot 

Rawsdale has been 
kee, Wis., is eho} — 


ot the one 


Alco’s chemical laboratory, 
die sel 


laboratory, 


. ing facilities. Fo 
Alco Hosts 40 Executives toured the company’s 


oil company and pipe 


embly shop, 


rested m station di 


See 


ye 


wi 
wet 
? 


ven \\! 


1) Na 


aeete 
geet 


putt 
ss 
s* 


Pot 
Pending 


GRIP-STRUT 
NON-SKID —RUGGED —LOW COST 


Safety Grip-Strut is a new basic material. All 
one piece, steel or aluminum, in various sizes 
and gauges. Sold like lumber, used like lum 
ber and stocked in your storeroom like 
lumber. Ideal for on-the-job fabricating. Not 
welded, riveted or expanded. It presents an 
open space, in a diamond shaped pattern, in 
excess of 75% of the area for ready access of 
light and air and gives a positive NON-SKID 
footing in all directions. Ideal for stair treads, 
fire escapes, cable trays, work platforms,.cat- 
walks, flooring and for original equipment 
safety treads. Your own mechanics can install 
it~ it S$ Inexpensive, yet permanent and safe. 

Write today for new catalog showing 
loadings and methods of easy application in 
your plant 

Distributors in all principal cities. 


GRIP-STRUT division 


THE GLOBE COMPANY 


Manufacturers since 1914 
4008 S. Princeton Ave. 


Invasio 
\ yrresented to 
} ! i 
d iis recent visit to Fort For the past nine 
nhower was ommand of the Al 
land forces whicl sultant for 
rmandy's beaches son & Porter 
ns 


| ube 


painting, 
lurns, 


naer 


Steel division export 


Porter 
the executive vice 


orporation and has 
igement capacities 


Locomotive Com Galt, Ontario, 
N.Y. In the morn 


trip, they inspected 


American 
pany at Schenectady 


ool and enyinect 
r lunch, the group 
diesel engime as 
Schenectady renewal parts ITT, vice presidents, Charles A 
ombat-tank manufac III, 
r facilities ler, Clark I. Scott, secretary and Thomas 


varehouse and 


turing and testing 


@ Chicago 9, Ill. 


Macco Elects Bode to 
Succeed Leece as Secretary 


painting of the Wm. G. Bode has been appointed sec- 
James M. Ses retary of Macco Corporation to succeed 
President Eisen William E, Leece, recently resigned 


June 6, 1944, vears Bode has been 


vestern senior 


originally agement consultants 
a division of t New York. Dur 


Company, was ing this time he | 


as 
presentation by conducted business 
Inc studies in Alaska, 
Mexico, Costa Rica 
ind throughout the 
Previously he 


Louisville 


17 years 
with American Bosch 


been elected a vice Corporation in. sucl Bode 
Porter Company of 


capacities as national 


will be in charge sales manager of electronic pro 


manage assistant 


earlier this president 


had been presi ° 
Manning, Maxwell & Moore 
Begin Operations in Canada 
Operations of Manning, Maxwell & 
Moore of Canada, Ltd., have begun at 
Canada, Various types of 
industrial products are to be manufac 


tured at the new concern. New officers, 


diesel engine 
operating personnel in 


directors and 
clude Hamilton Merrill, president, Ches 
ter H. Butterfield and Colby M. Chester 
Moore 
treasurer, John A. Flynn, control 


SIMS VALVES 
LAST LONGER 


IN ANY PUMP 
Here’s Why... 


Stem breakage eliminated 
- by exclusive double 
shock-absorber stem heads. 
Reduced wear - long guide 
gives even lift. Springs 
can't jam. 

Smooth seating surface- 
rotating valve disc changes 
to new seating surface with 
every pump stroke. 
Reduced flow resistan‘e- 
accomplished by Sims 
inclined seat-ribs. 

Sims Pump Valves, for all 
reciprocating pumps, are 
stocked for quick delivery. 


W rite for Bulletin 
PR-! explaining bow 
Sims Valves can improve 
your pump operation 

at lower cost. 


PUMP VALVE CO., INC. 
1314 PARK AVENUE, HOBOKEN, N. J. 
M&M BLDG., HOUSTON, TEXAS 
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en | BEFORE 


See what 
WILSON’s 


done with the 
4 

CUTTER: PN . 

oe 
This new Wilson Tube Cutter is making a big hit. 
Simple in design oe - very short ... can be chucked Dissoly It 
into any electric or air drill . . . and the cutter bits b 
are easily replaceable. Performance? Well, in a test 
on ¥,"-16 gage tubes, the average time was less than 


3 apiece, : / actically burr- , 
seconds apiece, and the cuts were practically burr OAKITE COMPOUND No. 32 did all the work 


less. It’s a fine tool . . . and reasonably priced, too. 


DON’T ROD OUT SCALE 


on this pipe—did it better, faster, far more safely 
than any mechanical method could have done it. 


This liquid acidic material dissolves scale and rust 
as it circulates—often makes dismantling of equip- 
ment unnecessary. Removes a// deposits—flows 
into areas inaccessible to rod and drill. Does not 
affect sound metal surfaces—does not change diam- 


eter of tubes and piping. 


Use Oakite Compound No. 32 to descale heat 
exchangers, diesel water-cooling systems, fraction- 
N wil Tube Cutter i to dd fast job. Cutter P . 
ew tison Tube uiter is easy use an oes ao fast ;} vu ating and absorption towers—to derust valves, 


sizes and shanks available to meet all heat exchanger requirements. 
fittings, steel shaft casings, chains, etc, 


FREE BOOKLET tells all about 

Tube Pilot helps pass tubes through baffles and for sheet when it. Ask your local Oakite Tech- 
tubi ° ° ° 

ne nical Service Representative. Or 


wo BE nw] mail the coupon—today! 


Tube Knockout Tools for hand or mechanical use. 
Technical Service Representatives Located in 


Principal Cities of United States and Canada 





DON’T FORGET! | 
For faster, lower cost tube cleaning 


NERS 
w TUBE CLEA 
wiLso 4 


i f tubes 
i ster rolling © KI 
For easier, be 1 
LSON TUBE EXPANDERS ee oem ms J oume 
ve | 50B Rector St., N. Y. 6, . 

without obligation, 
Scale and Rust.” 


MOUSTRIAL Gye Arvin 
e 


a co py of | 


: iano Please send me, 
Representatives in all principal cities “How to Remove 


THOMAS C. WILSON, INC., 21-11 44th Ave., Long Island City 1, N.Y. —— 


Cable Address: “Tubeclean” New York | nae —<—— _ | 


| COMPANY | 
| aporess__—————_ aos 
TUBE CLEANERS - TUBE EXPANDERS re 
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So SIMPLE that 
“Specials’’ are 
Likely to be 


A sleeve, raised 
ond lowered 

within a non- 
magnetic tube, 
attracts or 

releases an Alnico 
magnet attached to 
@ mercury switch 
Basically, this is 
Mognetrol 


— A 
DA PrP ued 


MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems . . . and given 
our engineers wide application experience that can be 
invaluable to you 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there's nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture ... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft with multi-stage 
switching when desired. Send coupon for full details. 


Send Coupon 
For Full Details 


MAGNETROL, inc. 


aa atc rer amma 


MAGNETROL, Inc., 2112 5. Marshall Bivd., Chicege 23, iMlinols 
Please send me catalog dato and full information on 

Magnetrol Liquid Level Controls 

Nome 

Company 


Address 


REYNOLDS 


Photo Courtesy of 
e, In Nutley, N. J 


LET C-R EVACTORS 


help improve your health 


This illustration shows two 4-stage Evactors 
in the plant of a leading manufacturer of 
vitamins and other pharmaceuticals. The same 
plant uses numerous other C-R Evactors of 
different types—as do the majority of manu- 
facturers in this important field—for many 
different processes, including deodorizing, dis- 
tilling, drying, refrigeration, etc. They are as 
simple as the valves that turn them on, yet 
maintain absolute pressures down to a small 
fraction of 1 m.m. absolute where steady, de- 
pendable vacuum is extremely important. 


This steady, dependable vacuum is con- 
tributing to the improved health of our popu- 
lation by helping to supply purer and more 
potent vitamins, antibiotics and other phar- 
maceutical products. It is contributing indi- 
rectly to the health of many operators and 
executives in other manufacturing industries, 
by minimizing worry over vacuum problems. 
This also applies to Jet Mixers, Jet Heaters, 
Jet Absorbers, Jet Scrubbers, Jet Pumps, Jet 


Condensers and Barometric Condensers. 


Crolh-Reynolds OW 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John St., New York 38, N. Y. 


i City Zone Stote 
Leese waaewaeeeeaaaeeaeesawwewd 


CHILLVACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 
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Laurence and Kelton Receive 


BS&B Division Appointments 
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Count ‘em — seven propane storage tanks — 
a potential disaster area for most petroleum 


Shell Chemical Reorganizes 


properties. Not so at this large refinery though. 
Marketing Department Groups 
Phe 


Marketin 
Chemical ¢ 

unify related 
G. W. Huldrun 


1) 

' 
sales manager, has he 

manaver 


“Automatic” FIRE-FOG is ready at all times to 


detect and extinguish the smallest blaze before 
lepartment 


Shell 
is been reorganized 
roduct g1 


Ips 
: } astern 


it becomes a large one — before it shuts down 
ompany i 


operations, damages equipment, reduces profits 


division 


come general 
, a new 


sales 
post, to 
izement 


supervise man 
sales 


wlucts manage 


Many installations of ENGINEERED “Automatic” 
FIRE PROTECTION have been made in refinery 


ups 
rs. J. M 
manager, | 
issistant to the vice 
W I Keewat ass 
ern division sales 
pomted sale 


lrum 


and chemical 
Selden 
ern division as been 
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and petro chemical properties throughout the 
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Western Hemisphere and the record speaks for 


itself: “Complete control of fire within protected 
areas — in seconds!” 
named 


med Trade 
\ 


If you're the one responsible for plant safety and 
Jonnard 


continuity of production, we'd suggest an early 


nkl 


review of your fire hazard safeguards. Then, 


whether your needs call for protection by means 

5 as senior PUMP 
epresentat the West y 
as vit pr 


ROOMS 


of “Automatic” Sprinklers, water spray, chemical 
or mechanical foam, carbon dioxide, or dry 
powder, we'll gladly provide, at no cost to you, 


preliminary engineering service. Through this 
you'll be able to evaluate the 


EXTRACTION 
UNITS 


economic and adaptability fea- 


tures of each method of protection 
for your own risk. 


Write or call us today for an 


appointment with a “Safety 
BUTADIENE First’ future. 


TANK FARMS 
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Priacias 
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Roblin to Research Position VOUNESTOWN, 04/0 
Dr () Roblin. international 
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HELP WANTED 








OVERSEAS OPPORTUNITIES 


Affiliates of 
STANDARD OIL COMPANY (NEW JERSEY) 
located in South America 
NEED... 


OIL REFINERY ENGINEERS 


Chemical Engineers 
Assignments will include economic studies and preparation of 
refinery operating programs. Experience using statistical methods 
desirable. 


Electrical Engineers 
Graduate engineers with several years electrical design experience 
required. Will design electrical installations, including transmis- 
sion, distribution, control, lighting and communications systems. 


Mechanical Engineers 
Work assignments will include piping, pressure vessel, pumping, 
and heat exchange equipment design. Knowledge of cost estimat- 
ing, material specifications and quantity take off required. 


Inspection Engineers 
Engineering degree and several years oil refinery metals inspec- 
tion experience. Will inspect oil refinery equipment and request 
equipment renewals where corrosion, failure, or defectiveness 
under safety codes makes necessary. 

These are regular staff positions offering liberal salaries and benefit 


plans 
WRITE 


giving complete address, age, marital status, education, and 
details of previous experience. Box 308-T, Radio City Station, 
New York 19, N. Y. 











MECHANICAL MAINTENANCE FOREMEN 
FOR AMMONIA PLANT 


A ground floor opportunity with an anhydrous ammonia and nitrogen solu- 
tions plant, now being constructed in Central Illinois by nationally known 
company which is rapidly expanding in the chemical field, Experience in am- 
monia or high pressure plant preferred. To supervise maintenance shop and 
field work on compressors and allied process equipment. Kindly submit resume 
of experience and qualifications. Include telephone number. Box 184-R 


% Petroleum Refiner, Houston, Texas. 








HELP WANTED 


Engineers 
CHEMICAL ENGINEERS 


Graduate chemical engineers with mini- 
mum 3 years process design experience 
in oil refinery or surface oil producing 
facilities. Equivalent graduate training 
acceptable in lieu of experience. For 
New York office. Must be willing, how- 
ever, to relocate in foreign operations at 
some future date. 


CORROSION ENGINEER 


Foreign Service 


Graduate Chemical or Metallurgical En- 
gineer with minimum 10 years experience 
analyzing and resolving corrosion prob- 
lems, 5 years of which must be in 
corrosion work relating to petroleum 
producing and refining materials and 
equipment. 





Salaries for above positions commensu- 
rate with experience and training. Write 
giving full particulars regarding personal 
history and work experience. Please in- 
clude telephone number. 


RECRUITING SUPERVISOR 
Box 31 
ARABIAN AMERICAN 
OIL COMPANY 
505 Park Avenue 
New York 22, N. Y. 











® RESEARCH CHEMIST 
tunity for a man with seve 
research experience on cat 
hemical Requir M.S 
Send complete résume includir 
ary Address replie Personnel Director 
lHiarshaw Chemical Co Cleveland 6, Ohlo 


Challenging oppor 
ral years’ industrial 
for petro 
or Ph.D. degree 
expected sal 
The 


ilysts 


8 CONSTRUCTION GENERAL MANAGEI 
Wanted an experienced Cor executive 
to a ponsit t for management 
established building business serv 
ing powe teel 
lated industry. This applicant must | 
fied to direct wale engineering 
construction wort Repl 
tory educatior experience 
Hox 185-1 
ton, Texa 


t struction 
ume full re 

of a well 
the oil chemi 


S ENGINEER 
tionation 





ENGINEERING SERVICE 
1. Piping, vessel, and equipment layouts or 
drawings from flow diagrams 
2. Material and labor estimates 
3. Experienced in the ASA Pressure Piping 
Codes 
4. No «nquiry too large or too small 
Registered Professional Engineering Service 
5938 Longmeadow Drive, Houston 4, Texas 














FOR SALE 





GLASSES & GASKETS 


BMACWNIFYING -—" ~ f) 


ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 
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Highly responsible, rewarding 
position is now open with a 
of leading East Coast organization 
engaged in the engineering and 
of oil refineries 


- construction 
Senior - and chemical plants all over 
» the world 
Ihe man who qualifies must be 
urnmace able to analyze design and ap- 
plication of furnaces to process 


service; develop and improve 


a 
designs and design methods; 
recommend desirable process 


SALES ENGINEERS 

















July, 1954 


changes 


ME or ChE Must have 8 years experience 
- . ; in furnace design; knowledge of 
%, heat transfer fluid flow, chemi 
cal reaction, metallurgy and 
strength of materials in furnace 
design. 


Salary is high and future possi- 
bilities are excellent. Liberal 
benefits include executive in- 
surance. Travel and moving 
expenses paid. 
Box #390, Room 1201 
230 West 41 St., New York 36, N. Y 


New York District Office 


We need two graduate Chemical Engineers with at least 
five years experience in Oil Refining or Petrochemical 
Manufacture. To these men we offer responsible and in- 
teresting positions as members of our expanding New 
York staff. The work entails some travel. The compensa- 
tion is straight salary and expenses. The future is limited 
only by the men’s own ability to produce. 


The men we need have technical ability, plus a good per- 
sonality. On the technical side, our men have a broad 
general knowledge of heat-transfer, fractionation, and of 
process-applications. This knowledge must be based to a 
large extent on actual experience. On the personal side, 
they are between 30 and 40 years old. They are aggres- 
sive. They are friendly, and like to meet new people. 
They are sincerely interested in a permanent career in 
Sales Engineering. 

If you believe you‘re fully qualified, please write to us at 
630 Fifth Avenue, New York 20, New York. We'll acknow!l- 
edge your letter and arrange to talk with all who seem to 
fill our needs. We'll respect your confidence. Please do 
not phone or call in person. Last time we tried it, our 
Reception Room looked like Grand Central. And our 
switchboard operator quit. 


C.F. BRAUN & COMPANY 


630——5th Ave., N. Y. 20, N. Y. 
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Cyanamid Company's Research division 
He has been director of the Chemo 
therapy division of Cyanamid consoh 
dated Research Laboratories at Stam 
ford, Conn., since 1946 


| Inco Elects LaQue to Succeed 
_ Wickenden as Vice President 


Frank | LaQue has been elected vice 
president of Phe International Nickel 
Company, Inc. and manager of its De 
velopment and Research division 

LaQue succeeds in’ both positions 
Thomas H. Wickenden, who has at 
tained retirement age but will continue 
to serve the company as a consultant 
on special projects 

©. B. J. Fraser and Donald J. Reese 
vill serve as the assistant managers of 
the division 


| BS&B Take Investment Men on 


. 
| Tour of Kansas City Plant 
A total of 150 bankers, investment 
dealers and insurance executives last 
month were taken on an inspection tour 
of the general offices of Black, Sivalls & 
Bryson, Inc. The purpose of the Kansas 
City, Mo., get-together was to give rep 
resentatives of the companies which 
have participated in BS&B financing an 
accounting of recent capital expendi 


tures 


Fairbanks, Morse Promotes 


Morse III to Vice President 

R. H. Morse IIT has been appointed 
assistant to the vice president in charge 
of sales at Fairbanks, Morse & Com 
pany He will headquarter in Chicago 

W | Watson, for the past ear and 
a half works manager of the company s 
affiliate, Canadian Locomotive Com 
pany, Ltd, Kingston, Ont. succeeds 
Morse in his former post as manawer 


ot the Beloit, Wis., Works 


Retired Vice President of 
American Cyanamid Dies at 74 


Kenneth | Cooper, retired senior 
vice president of American Cyanamid 
Company, died recently at the Cooper 
arm at Pine Plains, N. Y. He was 74 

When American Cyanamid va 
founded in 1907, Cooper joined it and 
worked on designs for the first plant at 
Niagara Falls. He was elected to the 
board of director and became a_ vice 
president in 1916. He retired in 1947 
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CLAD STEEL UNITS CHECK 
NAPHTHENIC ACID CORROSION 





Corrosion is a constant threat in these naph- 
thenic acid recovery units at a leading eastern 
refinery. Preheaters handle a mixture of the 
naphthenic acids, dissolved in a solvent of naph- 
tha and isopropyl alcohol containing sulphuric 
acid, heating it to 350° F. After stripping, the 
naphthenic acid distillates—still corrosive —are 
cooled in a special acid cooler, Operation must 
be continuous, corrosion protection certain. 


in the tube 


sheets, floating head covers, channels and chan- 


Economical stainless clad steel 


stands up to this 24-hour-a-day 
operation and shrugs off corrosion. A layer 
integrally and permanently 


nel covers 


of stainless steel 
bonded to a low-cost carbon-steel backing 
plate—gives all the benefits of the more expen- 
sive solid alloy. There is no danger of seepage 
or crevice corrosion and the chance of 
equipment failure causing unscheduled shut- 


downs is greatly reduced 


But economical resistance to corrosion ts not 
the only benefit clad steel equipment offers. The 
combined teamwork of sound engineering and 
modern fabricating techniques can take full ad- 
vantage of the versatility of clad steels. You can 
look for tanks and pressure vessels that mini- 
mize first cost and assure long, trouble-free life 

give maximum capacity in the least space... 
withstand high pressures and temperatures . . . 
resist thermal shock . permit easy and eco- 
nomical field erection 


You can profit by consulting your fabricators 
about clad steel’s advantages ear/y in your plan- 
ning. Their close teamwork with your engineers 
and consultants will help give you equipment 


tailored to your exact processing needs. 





LUKENS 
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Stainless-clad steel provides economical resistance to ex- 
treme corrosion in these acid stripping and cooling units 


Ask one of your fabricators to show you the new Lukens clad steel 
movie, “Equip for New Profits.” Here—in full color and sound—are 
factual eccounts of how clad steel equipment brings new economies. 
The story can suggest new ideas to everyone concerned with production 
efficiency. Or contact Manager, Marketing Service, Lukens Steel 
Company, 199 Lukens Building, Coatesville, Pennsylvania. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD~> MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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What's New in Equipment.. . 








ADnwe 
} CROSS FLERURES 

wp 

aad 5 


PIVOT POINT 


DVP C [| FORCE BALANCE BELLOWS q 
: RANGE ADJUSTMENT 
v : — & Aduu 


O RECEIVER 
RECORDER CONTROLLER 


Controls  - 


ZERO ADJUSTMENT 


DIAPHRAGM SILVER 
SOLDERED TO BLOCK Z FuUTER 





Binary 


BOTH CONNECTIONS ’ 
AT SAME ELEVATION ; ‘ p 
<?) Law wee oe 


LIQUID IN BULB SAME 
AS LIGUID Gre THAW VAPOR PRESSURE OF VAPOR PRESSURE OF 


Distillation LIGUIS 1) CLD \ LIQUIDON TRAY 


CONTROLLED TRAY 


























as a transmitter, have many distinct ad 
vantages including 


@ High sensitivity 


Designed primarily for binary separations, this —¢ Tray location of DVP cell not 
critical 
new instrument can also be used on more complex feeds. @ Product comparison not affected by 
normal variations im column condi 
trons 
Reference liquid can be changed 
without removing unit of shutting 
down tower 
lo receive complete information on 


The Foxboro Company is making controller to adjust the necessary varia 
this new development in control instru 


available to the refining and petrochemi ble input to the column, Systems of 
cal companies a new differential vapor product control m which the Foxbor mentation, just 
pressure controller This instrument, differential vapor pressure cell is used Circle El on Postcard 
illustrated above, is a relatively simple 
tool which has been used quite success 
fully tor the separation of alcohol from ° ° 
water. It has aleo been used in-petre. Oxygen, Welding, and Cutting Pressure Regulators 
leum refineries to separate iso-butane 
from normal butane and in similar ap A new 8900 series of regulators has 
plications. It is ideal for binary separa been announced by Air Reduction to 
tions and, although it has limitations on ; supersede its 8600 series. This new 
multi-component streams, it is still con series is designed for use for gases sup 
siderably better in some cases than plied by pipe line systems using com 
straight temperature and pressure con paratively low pressures 
trol methods ordinarily used These new oxygen cutting and weld 

The heart of this type of control sy ing regulators afford greater flow ca 
tem is the Foxboro differential vapor pacities im most cases than the S600 
pressure cell Uhe purpose of this device series with improved regulation and 
is to compare the pressure on a selector lower static increment They are of 
tray with the vapor pressure of an ideal the inversed type design and feature 
ample at the same temperature. 1] hat a novel seating arrangement which re 
end, the bulb of the cell is filled wit! \ quires no nozzle. Some other features 
materi rot t selector tray, taker 4 of these new regulators are 

Since the bulb 


Long service life 
Simple maintenance 


Frequent regulator adjustment un 


necessary 


ential pressur hi 1 turn, cau be: 9 LE wv complete details on this series of 
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New Equipment... 


regulators, simply 


Circle E2 on Postcard 


Be sure you have 
SLIME 


a 
Gate Valves 


Grooved-end gate valves in the 
pound W.QO.G. “King-Clip” and 200 
pound W.O.G. iron body bronze mounted 
patterns for users of grooved-end pipe 
couplings have been added to the line 
of valves manufactured by Lunken 
heimer Company. The iron body bronze 
mounted gate valves are available with 
grooved ends in 2'%-, 3-, 4-, 6- and 8& 
inch sizes These grooved-end valves, 
previously manufactured by Lunken 
heimer on special request, have proved 
readily adaptable in various piping in 
stallations, and are designed to reduce 
installation and maintenance costs due 
to the simple method of connection em 
ploying a two-bolt collar which elim 
inmates time consuming pipe hitting For 
complete details on this new line, just 





225 








Circle E3 on Postcard 

Whether you heat or cool water ing and dependable service, highly 
for make-up, process or any other accurate and backed by over 40 years 
use, you will need Wallace & Tier- of successful application experience, 
nan Chlorination to help combat Wallace & Tiernan Chlorination can 
slime problems introduced by water- help you increase the efficiency of 
borne bacteria or air-borne bacteria. your plant and cut operating costs. 

With slime control equipment For further information write our 


designed for any need, built for last- Industrial Division. 





; 


WALLACE & TIERNAN Centrifugal Pumps 


A new ln end-suctior entrifuga 

25 MAIN ST., BELLEVILLE 9, N. J pumps is now available from Deming 

Company. These pumps are made in 

sizes from 1- to 5-inch discharge and 

CHLORINATORS * CHEMICAL FEEDERS + SCREENING EQUIPMENT * MAGNETIC SEPARATORS a el eg eo Tf. prs 
mut eads ip o £3 feet l Ci 

© PRECISION PRESSURE INSTRUMENTS ¢ CATHODIC PROTECTION © FINE CHEMICALS he ecw wal with electric adler a rv 

cD-39 belt drive or pump only. Being of the 

PT MINT ROTI a semi-open, non-clogging type impeller 
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Floorstand equipped with Motor Unit . . . control panel, 


motor, limit switch and push button station. 


Chapman Motor Units have fewer compo- 
nents than any other units, providing 
greater dependability, much lower main- 
tenance costs. 

There are only two pinions and two 
gears in the motor reduction train: drift is 
eliminated and lash is negligible. Your 
valves seat tight, but not too tight. Opera- 
tion is always smooth and trouble-free. 

You can mount the Chapman Motor Unit 
in any position, at any angle required. The 


rugged stub-tooth gears require no grease 


1954—VetrroLceumM REFINER 


Simple and 


CHAPMAN’S 
MOTOR UNIT 


for Valves, Floorstands 
and Sluice Gates 








Simple, durable mechanism of Chapman's Motor Unit. 


Handwheel remains stationary during motor operation. 


or oil bath... yet run smoothly, quietly, 
with minimum wear. 

Weatherproof and steam tight, Chap- 
man’s floorstand units are shipped com- 
pletely wired, ready to connect to your 
power leads, for easy, rapid installation. 
This modern motor unit is dependable and 


economical. Send for new catalog No. 51. 


The CHAPMAN Valve 


Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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Safer than Slippery Flooring 


and having extra heavy three-blade con 
struction, these pumps are designed tor 
exceptional wear resistance I 

of service. Some I 

tures of this me 


@® Actual shaft adjustment 
vhile pump is running 


@ Four-piece separate liquid 
sembly permits easy servi 


maintenance 


@ Special seal materials are 
tor use with most types 


sive liquids 


@® Any type and manutacture 
chanical seal can be installed 


Complete information and performance 
tables are available now. Just 


Circle E4 on Postcard 


This aerialist spinning high over the center 
ring knows she’s taking a risk—but training 
warns her to be careful. However, every day 
workmen are killed or hurt falling on slippery 
floors that look safe but are treacherous 
underfoot. Best inexpensive insurance against 
these accidents is A.W. Super-Diamonp— 
the floor plate with 40 slip-stopping traction 
points in every step. Super-DitamMonp is 


tough, rolled steel, with an exclusive raised- 


labl 7eS 
diamond surface that takes rugged wear and avail bie m all size 
F R ¥ iM Water cans ania Vater 
gives maximum foot safety in return. Specify ers, products of H. P. Gott Company, 
. . | ) . 
Super-DiamMonp when you want the best buy except and 20-gallon sizes. This 


i ; : mvement, sanitary taucet, which ts 
in low-cost accident prevention. Easy to in- available at no extra chars is easily 
stall. Simple to maintain. Write today for the cessi vorkn en with larg 


vearing recess 1s 


ands 


new, free Super-Diamonp Booklet SD-17. 


pressed into the body mtamer, 
thereby leaving no seam to lose tmsula 
efficiency. The previously available 

nd water « lers 

faucets are still 
information on 


Economy Rolled Steel Floor Plate th se ne Ny 
ALAN WOOD STEEL COMPANY Circle E5 on Postcard 


CONSHOHOCKEN, PA 
Other Products: A.W. ALGRIP Abrasive Rolled Steel Floor Plate 
Plates « Sheet « Strip « (Alloy and Special Grades) Tube Expanders 
} new kage b tlet 
devel yped by Gu 

available in iY 
conmy ! ) zZ roeevery pack 
we boi re " The moder 
parallel lin and flaring type Ideal 
tube expander has a guard which holds 
he flare roll back vhile t tube is 


rROLEUM REFINER 
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BUCYRUS-ERIE presents 
NEW UP-RATED SELF-POWERED 


HYDROCRANE 


with selector valve 


Now Bucyrus-Erie offers a new, more powerful all-hydraulic crane- 
excavator —the self-powered H-3 Hydrocrane. Taking its power 
from its own 4-cylinder industrial engine instead of from the truck 
engine, the new self-powered Hydrocrane provides the following 
big advantages: 


BUCYRUS 
' Q if 


HYDrRocrANE 


. Increased horsepower through eliminating restrictive influence of side-mounted truck 
power take-off. 

. Selector valve operation. Power concentration selector unit permits channeling 
hydraulic fluid from all three pumps to one valve bank — increases line speeds up 
to 50%. 

. Convenient operation. Selector valve is foot operated — provides metered control of 
higher speeds—operator need not let go of hoist and swing levers to operate selector 
valve. Controls for power plant conveniently grouped at operator's station. 

. Reduced crane maintenance from simpler more direct power application. High pres- 
sure hoses through center pin leading from pumps to valve bank eliminated. Fewer 
belts, shafts, and hoses. 

Improved efficiency. Improved oil filtering with less restriction. Better cold weather 
performance. 

Improved truck engine life. Economy results from fewer truck repair bills. Generator 
for independent power plant re-charges motor truck battery. Overall fuel consump- 


tion is less. 1H54 


These are just a few of the advantages oi the new self-powered 


Bucyrus-Erie Company 


making the Hydrocrane foremost in 1954. See your distributor for South Milwaukee 
complete details. Wisconsin, U.S.A. 


Hydrocrane — and self-power is just one of the big features that is 
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FORCE-FEED LUBRICATION 


Pressure Application—Exact Amounts—Accurately Timed 


ENGINEERED TO THE SPECIFIC NEEDS 


OF THE OIL AND GAS INDUSTRIES 


Manzel Foree Feed Lubricators 
in various models are availabk 
with from one to 30 feeds and 
for operation against discharge 
pressures of up to 30,000 PSIG, 
They can be engineers i into 
your new equipment or installed 


on that already in service 





For dependable, automati« 
lubrication under pressure, 
Manzel Force Feed Lubricators 
deliver exactly the right 
amount of lubricant, to exactly 
the right places, at exactly 
the right times. They cut labor 
— reduce oil consumption 

and prevent costly 


breakdowns 


Manzel has had vast experience 
in meeting the specific needs 
of the oil and gas industries. 
When you have lubrication 


problems, call Manzel 


AND CHEMICAL FEEDERS, TOO 


Manzel also produces Chemical Feeders with 


capacities from a tew drops to OO gallons per 


hour. Whatever your needs Manzel can fill them 


with equipment that 


sturdily built, simply 


designed and completely dependable. 


ant DIVISION OF FRONTIER INDUSTRIES, Inc. 


285 BABCOCK STREET, BUFFALO 10, NEW YORK 
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New Equipment... 


being rolled and flared into the sheet 
\ ball-thrust bearing located between 
the guard and tube expander frame re 
duces friction to a minimum for lo 
dependable service. Similar parallel 1 
ing type (non-flaring) tube expanders 
are also available for rerolling tubes 
after beating and for touching up leaky 
tubes after the unit has been im service 
Complete details on this new line of 
tube expanders are available now 

This item supplements Gustav Wiedeke 

Company data on page 904 of The Refinery 

Catalog, 21st Edition 


Circle E6 on Postcard 


ng, 
oll 


New Proportioning Pump 


% Proportioneers Corporation is at 
nouncing new models and improvements 
in the design of its Model 1105-S Pro 
portioning Pump. The new changes are 
expected to increase the applications « 
this versatile pump 

Originally available only as a 10 gpl 
pump with one motor voltage, the 1105-S 
is now offered as either a 10 gph or a 
" gph pump with open or explosion 

motors, and in a variety of volt 

he pumps can also be furnished 

either standard steel and stainless 
trim measuring cylinder assemblies or 
vith measuring cylinder assembles of 
316 stainless steel and vitl ceramic 
plungers Among the new teatures ot 
| pumps are a selt-aligning connect 
yece bar stock cyl 

ll maintam this 
sis tor quick ship 


various mate 


in 
ils t co 1 vith general 
ft motors. ¢ 


Se and c 

plete details and operating imtormatio 

! these rie pulps are available now 
This item supplements %Proportioneers 
Corporation data on page 744 of The Refin- 
ery Catalog, 21st Edition 


Circle EZ on Postcard 


Direct-Drive Fans 
The M yore { mpany 


! 
the development fa 
pressure lans Name 
ne fan line 
economy of first 
chanical lite and 
model 1s av tilable 
hub diameter mod 
up to 50,000 cfr 

t 120.000 
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Cities Service 
VAT =)", s-me) al - mj pars liMmele) sal-is 
of its vast estate... 


Eleven million acres of prospective oil and gas lands in the United States 
and Canada—in addition to holdings in South America, Egypt, and the 
Middle East —are under lease or owned outright by 


CITIES @ SERVICE 


A Growth Company 
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4 New Equipment. ee | 
@ 
ssenvkte 


Featuring Moore's direct-drive design 
2 the fan and motor are an integral unit 


vith no drive shaft, belts, or gear box 

insulated Che unit features life-time silicone lubri 

ition and is designed for simple mair 

° tenance Removal f only three nuts is 

Thermocouple Wire sisre8 co Sissemnte she meciianicm 
| ls on this new line of 


or complete deta 


Extension Lead Wire eo Circle E8 on Postcard 


ron | UNIFORM, CLEAN, 
PLATINUM COUPLES ACCURATELY THREADED, 
CHROMEL ALUMEL STRICT ADHERENCE TO 
IRON CONSTANTAN SPECIFICATIONS 


COPPER CONSTANTAN 
IRON CUPRONEL VICTOR alloy Studs and Bolts have met the exacting 
' standards of the oil industry for more than 30 years. 
: Victor is accustomed to meeting your requirements 
No matter what your wire or insulation of ity, price ond delivery. Try VICTOR 
requirements may be, you can depend , ; Y, oa _ 
on Gordon “'Serv-Rite’’ insulated wire next time you need any fastening. 

for pyrometers—recognized as a stand- 

ard of highest quality for nearly half a Write for the new, easy fo use 

century. All ‘‘Serv-Rite” wire isnow man- | Utility Towing Tractor VICTOR catalog. 

ufactured in the new, completely modern . 

Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 


| Clark Equipment Company { 

nouncing a redesign “Clarkette 5” line VICTOR PRODUCTS CORP 
of general utility towing tractors which . 

| incorporate new teatures providing tor é W BELMONT AVE + CHICAGO 18 

| greater driving safety, comfort, and sim 


While basic dimensions of this 500 
pound draw-bar full capacity machine 
have been retained, the driver plattorm 
has been lengthened and the brake pedal 

| relocated to provide more space for the 
operator without affecting the turning 


stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
rigid specifications 


quality. In addition to maintaining large plicity 
| 
| 


: radius and the mtersecting isle dimen 
- sions, Among the new features on this 
All Types of Insulation new line of tractors are 
@® Control lever has been altered t 
Felted Ast reduce hand fatigue VALVE LUBRICANT 
’Stos @® Center control linkage moved t 
a kk wer cr! »ss-bar st that the 


Asbestos Braid trol handle is 1 
Weatherproof Braid Relocation of 


reduce fume disce 


Poly.; @ Engines now equipped 
Vv 
es Plastic piston rings and alun 


Nylon Braid @ No increase im price 


Glass Braid 


el Armored Braid For complete details on tl is i < 
utility towne tractors, simply 
Circle EO on Postcard WITH MOLY- DISULPHIDE 


Con High temperature, non-melting 
otfon Braid Lead Jacket silica base valve lubricant with 


Stainless Ste 


Silicone Treated 


‘ ‘ low friction moly-disulphide 
Proportioning Valve Use Jet-Luse VL-5 on valves 

. ‘ Vay, cylinder ¢ | that are hard to turn. Resistant 

The home of “SERV-RITE” | ve : ses —ae agin : 7 to hydro-carbens, water, acids 


Full Particulars on Request iar eodthalins Rate con- 
as trollec ‘ully guaranteec 


. , ‘ . _ toy 
f . . ds ‘ ; Order through your supply store 
| n emer stot or send for complete details 


CLAUD S. GORDON CO. 
Manvfacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 
Dept. 25 + 3000 Seuth Wallace $t., Chicage 16, Iti! 
Deot 25 + 2035 Hamilton Ave., Cleveland 14, Ohie 


[ ] 
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DRY Propane 


PLL Mmiiktialuilitibmciis 


“Tennessee Gas [ransuission Co: 


The complicated equipment in the top picture 


might have been impossible 22 years ago! It’s a 





Lectrodryer* drying propane at the TGT plant 
in Gabe, Ky. Such special drying equipment is 
possible today because of the wealth of applica- 
tion know-how we have built up over 22 years. 
That's how long we've been solving moisture 


problems for the oil and gas industry. 


The instrument air Lectrodryer in the lower 
picture is at TGT, too keeping harmful 
moisture out of instrument air in the plant. 
(Good insurance to have!) It’s one of our stand- 
ard dryers, proved to be the solution to so many 


moisture problems, 


Lectrodryers can dry air and gases to dewpoints When you need dry air, gas or organic liquids, 
lower than — 100° F. They can reduce relative our engineers will work with you and recommend 
humidity to lower than LO%, even in large areas. | l | lo tl b I 
iw wr eC om ver oc ef ( “ ‘ve 

Also, they can reduce the moisture content of the proj trodryer t 0 the job best, even 
organic liquids to as low as 3 or 4 parts per if we must build it special. Write today and re- 
million. There are Lectrodryers working with quest the booklet Because Moisture Isn't Pink. 
wessures as high as 6,000 psi. : 
I It describes the many ways that industry has 
put Lectrodryers to work. Pittsburgh Lectrodryer 


Corporation, 307 32nd Street, Pittsburgh, Pa. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
n France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
n Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


i 





ue. td 


LECTRODRYERS DRY 


s 
wna rewmpm— LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 





EE ae et be 
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Airetool 

Series 6000 

motors have 

ball-bearing thrusts 

front and rear reduc 

ing friction to give more 

power. ‘Slip - fit construc 

tion no tools needed 

Single expansion type 

cutter head rapidly and 

thoroughly cleans coke 
from straight tubes 


Tube ends in condensers 
and heat exchangers are 
automatically rolled to 
consistently accurate, 
tight joints with the Aire 
tool Automatic Tube Ex 
pansion System. Precise 
control eliminotes over 
expanding of tubes and 
distortion of tube sheets; 
provides maximum bond 
ing to insure trouble-free 
tube joints 


y 


When production lags, profits 
quickly go down! Keep your 
production at high levels by 
eliminating expensive shut- 
downs due to tube failure... 
simply and easily .. . by using 
Airetool Tube Cleaners and Ex- 
panders regularly, to keep your 
tubular equipment at peak 
efficiency. Powerful Airetool 
motors permit the use of any 
combination of cutter, drill or 
brush cleaner heads; safely, 
completely removing all types 
of scale, coke, or other foreign 
deposits from straight and 
curved tubes of any diameter or 
radius. If your tube problems 
are causing your production 
worries, our tube maintenance 
experts can help you! Write to 
us today. 

There's an AIRETOOL Tube Cleaner 
and Tube Expander for Every Type 
of Tubular Construction 


‘== long ago ... with 


= AIRETOOL 


-. tube 

), ¢cleaners 

| and 

|) tube 

a 6) expanders’ 





AIRETOOL 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 


~ 








REPRESENTATIVES: 
* se E 


BRANCH OFFICES 


For more data on advertised products, use Readers’ Service Cards, last page. 


New Equipment... 


mum safety under emergency condi 
trons The valve is also designed for 
the use of auxiliary equipment such as 
explosion-proof signal contacts or sole 
noid pilots which feed or bleed for on-off 
operation through pipe rather than smal 
instrument tubing. Cylinders may be 
ictuated by air suitable gases, or an 
normal fluid actuating medium 

While the three-way, cylinder oper 
ated valve is provided with quick open 
ing ports tor emergency service, it 1s 
also available wit! \ ports and valve 
positioners tor ottling operations 
These new valves may be supplied in 
any machinable metal in standard sizes 
from %-inch to 10-inch with either 
teflon or greased lubricant stuffing 
boxes. Position indicators with an ex 
cessible open yoke of all steel construc 
tion are standard. Complete details are 


available me rw, yust 


Circle E10 on Postcard 


Sclvent Resistant Packing 


Iwo new mechanical rod packings 
have been developed by the Mechanical 
Packing division of Flexrock Company 
Using an entirely new lubricant and im 
pregnation process, these new packings 
are designed for handling non-water 
soluble solvents. such as benzene 1 

i x viene rpet ti 


“Sf 


base, 
valves, and fittir 
chemicals as named at 
AM) | For temperature 
style Ne 1024 w hit 
grade braid-over-braid 
base s recommended, ¢ 
it packing S 


this new lime 


now. Simply 


Circle E11 on Postcard 


Valve Operating Unit 
McBain Corporation S$ 1 y 


' 
rh 


? incl 
a wide 
output tork, 
act ommodate 
operating 
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LARGEST AVAILABLE CHOICE OF STANDARD STYLES 
FURNISHED WITHOUT DIE COST 


“Shop PSC First” may remind you of the slogan PSC bubble caps. Send blue prints or write as to 
of one of your local department stores. Actually your needs. Also welded alloy tubing and assemblies. 
there is a real resemblance between the two institu- 
tions in one characteristic:-- Wide Selection. The 
Pressed Steel Co. offers you the largest choice of ° , 
standard styles of bubble caps and risers available: ee Send for 
300 of the most commonly specified styles. As a Se 1 BOLE Ci CAP CATG se 
result PSC not only makes prompt delivery, but we es pse 8 wy, 

; ; e believe it is the largest 
also save you the cost of dies. Caps to meet special 5 compiletion of engineering dete on bubble cope 
needs will be promptly designed. ae. and risers in printed form. Also contains 

PSC bubble caps and risers are fabricated from drawings for use in determining 
the complete list of alloys, and for any method of Mate’ methods of tray assembly 
tray assembly. Let us show you why the majority 
of the industry's fractionating facilities today use 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES , 
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PETROLEUM 


REFINER isa problem solver 


THE ONE-BLOCK INSULATION 
FOR TEMPERATURES UP TO 1700'F 


@ One Block application instead of two. 

@ Light in weight, easily cut with a knife to fit 
odd shapes. 

D Impales over studs, clips, or wires. 

@ Low thermal conductivity because of unique 
felted structure. 


@ Forms strong bond with insulating cements. 


Send for bul- 


S e letin with 
Baldwin-Hill ::::.:: 
COMPAN Y position, 


properties, 


7O7 BREUNIG AVE., TRENTON, N. J. efficiency 


Kelemazeo, Mich. * Huntington, ind. * Temple, Tex. *" d tow 
applied cost. 


=| 


A unique mounting feature 
provides for simple installation on valves 
in or out of service without alteration 
of the valve. These units provide a means 
of operating valves through various 
ele trical control systems and ma be 
tuned with other equipment to tunction 
automatically. Stem thrust can be reg 
ulated to any predetermined value im 
either direction. Series “A” tork-master 
operating units are manufactured in 
three basic sizes witl ; to 3 hp motors 
For complete information and operating 
details on these new units, simply 


Circle E12 on Postcard 


Diaphragm Valves 


Maurice A. Knight Company is now 
making available a Hills-McCanna 
Saunders Patent valve in a new material 
known as Permanite. This new material 
is a thermal setting furfuryl alcohol 
resin which will handle most acids in 
cluding HF, HCl, as well as oils, alka 
lizes, and organic solvents at sustained 
temperatures in execess of 240 F. These 
new valves consist of a flexible dia- 
phragm actuated between a metal bon- 
net and a permanite body. All working 
parts m the bonnet assembly are sep 
arated from the fluid flow by the dia 
phragm. Valve diaphragms are available 
in rubber, neoprene, and teflon. Other 
diaphragm materials can be supplied 
n special order Permanite valves are 
supphed witl cast-1rotl split flanges 
Drilling of these flans ( 

American standard tor 125 pot 
iron flanges 


This item supplements Maurice A. Knight 
Company data on pages 542-543 of The 
Refinery Catalog, 21st Edition 


Circle E13 on Postcard 


Induction Motors 


tection avainst morsture and 
is pr wided in a new line ot 
weather protected squirrel cage indue 
tion motors now being built by Electric 
Machinery Manufacturing Comy 
Called “Sil-Clad,” these motors tea 


} 


ure complete silicone insulation { the 


many 


oteor winding silicone enamel baked 

n all exposed metal parts of the motor 
ind’ stainless steel on parts subject te 
uir abrasion, This silicone has excellent 
heat resistance repels water, and is 
inert to corrosion from most air-borne 
chemical fumes. The full silicone treat 
ent i these mot 1 designed t 

provide protection m damp, moist, of 
steamy conditions as well as in chem- 
ically corrosive atmospheres. The me 
chanical construction of the motor is 
such as to minimize entrance of air 
borne dirt and particles. Sil-Clad motors 
are offered im ratings of 250 hp. and 
For complete details on this new 

of induction motors 


’ 


Circle E14 on Postcard 
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BEEFED... | 





“a BULGED 


THE NEW NIBCO 
CARBON STEEL 
TEE HAS EXTRA 
STRENGTH WHERE 
NEEDED... 


Look for the BRAWNY Shape 


Clue to the quality of the NIBCO Carbon Steel Tee is the 
distinctive ‘‘BRAWNY” shape. But you really need to look 
inside to see that this tee is beefed; not bulged. There’s 
extra wall thickness where extra strength is needed. 
NIBCO’s exclusive forming process creates a denser grain 
structure that also makes the tee stronger and more re- 
sistant to corrosion. The beautiful cold-formed finish and 
the unrestricted passages inside the fittings add to the 
superior performance of NIBCO “BRAWNY” Carbon Steel 
Welding Tees. You can get them through your regular 


source of supply. 


»> 


NORTHERN INDIANA BRASS COMPANY 


770 Plum Street, Elkhart, Indiana 
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Simple as GOO 


to assemble the head of 


this finned tube heat exchanger 


@) cone Prue rock nur 
© onron nur 
@ mate rapiece 


These are the only parts in the complete head assembly 
of the G-R Twin G-Fin Section. Similar simplicity is in- 
herent in every other feature, such as: 


Simple Design— Consists essentially of a pipe within a 
pipe, without the complications of tube sheets, baffles and 
internal joints. 


Simple Installation— These lightweight, standard, in- 
terchangeable units can be easily stacked and connected 
in series or parallel for the desired capacity and tempera- 
ture ranges. 


THE 


G-R 
TWIN G-FIN® 
SECTION 


Simple Maintenance—Removable elements simplify 
cleaning of exteriors. There are no stuffing boxes to cause 
trouble, no rolled tube joints. Maintenance is low. 


Simple Conversion—These units can be readily con- 
verted from one service to another. They are available in 
non-ferrous as well as ferrous alloys— can be used as 
heaters, coolers, condensers or heat exchangers for prac- 
tically all liquids, vapors and gases. 


Domed Shell Cover—This 
type of shell cover is 
particularly rugged, yet weighs 
only 17 pounds for the small 
sections and 43 pounds for the 
standard high capacity 
sections. 


70,000 Troulde-Gree Installations 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


>] 5% Twin G-Fin Section & 


HEAT TRANSFER APPARATUS 
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What's New in Manufacturers Literature 





For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Booklet 


isa new 32 pare booklet now 
by An Reduction It is 
fically ! welding and 

rs handling oxyacetylene 
ing equipment The booklet 
sutions and rules tor 
handling and matin 


, torches, regulators 


Safety 


sses Sale practices 

. using and shut 
equipment. The 
presented in a clear, 
sketches illustrating 
ell is sore of the 
velding and cutting 
is booklet are avail 


Circle E15 on Postcard 


Product Catalog 


Gardner-Denver Company has just 
| Mipac catalog covering 
Gardner-Denver 

ck drills and 

The product Sec 

which are pri 

refining, natural 


lustries are 


ntaining full 

are alse avail 
for the benefit 
re specih de 

he general cat 
copy ot this cata 


Circle E16 on Postcard 


Valve Reference Book 
page reterence book Ni 


mestead lubricated plug 
| Vent ri types 

14 inches 
two-piece 
designs. Engi 
ides principal 


! 
ntrol metals 


free copy, just 


Circle E17 on Postcard 


Pipe Repair Catalog 
1} } er ( 


e M. 1 SKint 


mpany has just 
, 


her i new Catalog and manual 
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set 
bibb-seat dresses, pipe benders, and boss 


ckeys 


t 
th 
in 


hy 


calal 


line of pipe repair clamps tional data presented in other tables in 


saddles, valve and bibb-seaters clude reterence specihcations and appli 


cation intormation, Copies of this data 
l,l 


addition to being a catalog, folder are available now. Simply 


is a valuable source book of intorma 


Circle E21 on Postcard 


repair of all types of leaks 


steam, gas, oil, ammonia, and 


iy ypies of this new 
ow. Si rly 
on Valve Chart 


Circle E18 on Postcard A new valve comparison chart, listing 


valve figure numbers of 15 major manu 
tacturers and the OIC equivalent valve 
numbers, has beer released by Ohio 


Graphitization Study Injector Company. This chart compare 


study 


Zon 
ature 


Valves 


of 


Hemming 


tizati 


tir 


practice 


we 


treatment 


wit! 


Engine Bulletin scribes its line of “K" 


reieaset 


ti 


fhicatre 
ple t« 

stroke 
ignites 


Bessemer 


Condenser Tubing Folder rc pags 


demands tor the recent ten-veat bronze. iro 
carbon migration in the heat effected 


scrvice 


ype IS engines has just been 


new bulletin provides speci 
ind description on the con 


of 13-inch bore and 16-inel 


Cutaway 


engi 
} 
} 


wate globe, check, and angle valves in 
] 
n, cast stecl, and forged stecl 
rapt tization i phen menon Only wate valves are presented mm the 


stailess steel line. Lubricated plus 


welded piping and high te miper valve ¢ mparisons include those made 


have prompted Edward of cast steel and cast iron 


ike available again reprints In handy booklet form, the chart list 
al article written by W I ing is broken down to include descrip 
tions of the various valve lines. Figur« 
t discusses grapl numbers of individual manufacturer's 
tempera valves are printed alongside equivalent 
oxidatior Ol figure numbers 

veldit mic tructure Data in the chart have been obtained 
lithons, post welding heat trom latest available valve manulac 
and straim Illustrated turer's catalogs lo receive your copy 

thi of this handy valve guide, just 


Circle E22 on Postcard 


Circle E19 on Postcard 


Metering Pump Bulletin 


A new bulletin has just been issued 
by Hills-McCanna Company which de 
metering and 
proportioning pumps. The bulletin ex 
plains the operation of the pump, illus 
trates its design features and wives com 


ineering bulletin describing 


Cooper-Bessemer Corpora 
I po plete capacity and pressure miormation 


n the entire line. The “K” type pump 
is a completely enclosed inline direct 
acting, hydraulic drive pump witl 
Kas die s¢ a and spark 1 
built-in pressure relief valves and ad 
engines built by Cooper 
justment while in operation. For your 


} 
} 


lrawings showing 
= 7 . copy ot this mformative bulletin, sim 


ils, as well as pertormance pl 


atmospheric and = supet 
are included. Your copy 


tive bulletin is available 


Circle E23 on Postcard 


Circle E20 on Postcard Technical Bulletin 


Jefferson Chemical Company has just 
publisheé? a 40-page bulletin on mone 
ethanolamime, di-ethanolamine, tri-etha 


la me presents pl ysical, t 


} 


Ider, of particular interest t cological and chemical properties a 


sales specitications methods ! 
and storage 
rmation, Included in this bulletu 
381 reference bibliography with list 
relating to the sections on physical 


perties and chemistry f the etha 


in the design, manu vell as 
on of heat exchang sis, uses, and handling 
has been issued by 
division of Bab 
ompany The folder 
mechanical prop 


llov. and stainless nolamune kor your coy mpl 


Circle E24 on Postcard 


various types ol 


mdensers Addi 
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larkin Packer Co 
Warner Lewls Co 
1 


& Supply Co 





*The Lommus Co 171, % 
mM 
Maceo Corp 224 
*Magnetrol, Inc. 2h08 
Maintenance Engineering Corp 3 
Manning, Maxwell & Moore, Inc 16, 60 
*Manzel 
Division of Frontier Industries, Ine 200 
*The Martey Co 10 
*Jas. P. Marsh Corp. 228 
Mason-Neilan Regulator Co. 16 
The Master Blectric Co 7 
"Arthur G. MehKee & Co 195 
*Metal Textile Corp. 6 
"Milton Key Co 27 














PETROLEUM 


*Oukite Proc 
Ohie Apex 





Food Machinery & Chemical Corp. 





‘OU Well Supply Divisio 
United States Steel Corp. 
"Orbit Valve Co. 


Page Steel & Wire Division 
American Chain & Cable Co. 

The Parco Co. 

*Peabody Engineering Corp. 

"Peerless F p Division 








” 
Food Machinery & Chemical Corp. 






*Petreco 
1 


Phillips Petroleum Co. 

Pittsburgh Corning Corp. 

Pittsburgh Lectrodryer Corp. 

ocel Corp. 

. K. Porter Co 

The Wm. Powell Co. 

*The Pressed Steel Co. 

“J. FP. Pritchard & Co. 

Procon Incorporated 

*Proportioneers, Division of 
-1-F Industries, Ine. 

*The Pyle-National Co 


*Kend Standard Corp. 
*Republic Steel Corp 
*Revere Copper & Brass Inc. 
The Ridge Tool Co. 
*Rockwell Manuf ring Co 
Rockwell Spring and Axle Co. 
*Rockwood Sprinkler Co. 


s 

*Scovlll Manufacturing Co. 
Senalol Corp. 
Shand & Jurs Co. 
Shell Development Co. 
Sims Pump Valve Co. 
A. O. Smith Corp. 
Solvay Process Division 

Allied Chemical & Dye Corp. 
Southern En " 
southwestern Engineering Co. 
"Standard Stee! Spring Division 

Rockwell Spring & Axle Co. 
Mauffer Chemical Co. 
Struthers Wells Corp 
‘sun Shipbuilding & Dry Dock Co. 


T 

Tayslor-Wharton Iron & Steel Co. 
*The Terry Steam Turbine Co. 
Texas Employers Insurance Assoc. 
The Timken Koller Bearing Co. 
*Tretolite Co, 

*Tubular Products Division 

The Babcock & Wilcox Co. 























tnion Carbide and Carbon Corp 
"United States Kubber Co. 
*Lnited States Steel Corp. 





v 
Vietor Products Corp 
“Henry Vogt Machine Co. 
Vulean Engineering Division 
Vulean Copper & Supply Co. 





"Wallace & Tiernan Products, Inc 

Walworth Co. 

Warren Petroleum Corp. 

*Watson-Stillman Fittings Division 
H. K. Porter Co. 

Westinghouse Electric Corp. 

Weston Electrical 

\. K. Wilfley & Sons, 

The Williams Gauge Co. 

Thomas ©. Wilson, Ine. 

"Wolverine Tube Divi 
Calumet & Hecta, tne 

*Worthington Corp. 

Wyatt Metal & Boiler Works 
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Varnall-Waring Co. 
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nelps Dodge Copper Products Corp. 
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tion will then be mailed directly to you. 
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fg 
your problem 


A 30% to 100% increased thruput is no problem 
with Koch “Benturi” Kaskade trays. 

The inherent design of “Benturi” trays makes 

the greatest possible use 

of available slot energy forces. 

This is why almost 37° of all “Benturi” 
installations have been replacements 

for conventional bubble trays. Wire, write or 
phone us on the application of “Benturi” trays 


to your problem; no obligation. 


KOCH 
ENGINEERING COMPANY, INC. 


DESIGNERS #« MANUFACTURERS «+ BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 


e 














REPRESENTATIVES 


Eastern and Export 
30 Rockefeller Plaza 
New York City 


Tulsa, Okla., Repr 


Myers-Bagwell Co 
Wright Building 


Pittsburgh, Pa., Repr 
D. D. Foster Co 
501 Alcoa Building 


Koch International 
10 Rue Auber 


Paris, France 





STABILITY 


It is Wyatt’s policy to maintain financial structure to match 
its plant structure. This surplus item in the assets column its 
in reality just another working tool. 

As processing equipment becomes larger and more intricate, 
Wyatt's plants must be enlarged and fitted to meet their obli- 
gation. That is when a surplus ceases to be cash on hand and 


goes to work itself. 





Putting some of the profit back in the business also gives a lift 
to employment, since men go to work as dollars go to work. 


MANUFACTURERS AND ER ECTORS SUR ¢:E 1913 





